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ABSTRACT 
 
 
In Last Child in the Woods: Saving Our Children from Nature-Deficit Disorder, 
Richard Louv (2005) described a shift in our relationship to the natural world.  On 
average, today’s youth spend 6.5 hours a day with electronic media (Driessnack, 2009; 
Roberts & Foehr, 2008).  While this technology has expanded access to the virtual world, 
it has also attributed to an ever-widening divide between today’s youth and the natural 
world (Louv, 2005). The Department of the Interior (DOI) initiative Youth in the Great 
Outdoors and the U.S. Fish and Wildlife Service (USFWS) priority Let’s Go Outside: 
Ensuring the Future of Conservation emphasize a need to foster environmental 
connectedness in America's youth (Department of the Interior, 2010; U.S. Fish & 
Wildlife Service, 2010a). The purpose of this study was to explore the use of digital 
photo journaling as an environmental education method for fostering connectedness to 
nature among upper elementary youth.  A digital photo journaling curriculum was 
developed, piloted, and evaluated in the Prairie Science Class (PSC) at Prairie Wetlands 
Learning Center (PWLC) in Fergus Falls, MN. 
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CHAPTER 1 
 
 
INTRODUCTION 
 
Background 
Since the publication of Richard Louv’s (2005) book, “Last Child in the Woods: 
Saving our Children from Nature-Deficit Disorder,” societal attention to “nature-deficit 
disorder” has increased.  This growing movement to re-connect children to nature has 
been echoed across the field of environmental education, as connection to nature is a key 
component in fostering responsible environmental behavior and environmental protection 
(Mayer & Frantz, 2004). 
There appears to be an increasing “shift in our relationship to the natural world” 
(Louv, 2005, p. 2) in which children’s direct contact with nature has decreased at 
alarming rates over the past 20 years (Kellert, 2005; Louv, 2005; Taylor & Kuo, 2006).  
Slowly, these direct experiences with nature are being replaced by indirect experiences 
through electronic media (Louv, 2005).  Reportedly, children, ages 6-12 living in the 
United States today, spend on average 25 minutes of unstructured time outdoors each 
week (Hofferth, 2009).  In fact, between the years of 1997 to 2003, there was a reported 
decrease in participation in outdoor activities by 37% (Hofferth, 2009).  Increasingly, 
children are spending more time indoors and using electronic media up to 6.5 hours a day 
(Driessnack, 2009; Roberts & Foehr, 2008).  While this technology is expanding access 
to the virtual world, it is attributed to an ever-widening divide between today’s youth and 
the natural world (Louv, 2005).  
Louv (2005) questions, if this gap between children and nature continues to 
widen, where will future conservationists come from? Conservation agencies within the 
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United States have significant stake in answering that question (Eisenhauer, 2007) and 
have responded to decreasing trends of time spent outdoors and decreasing interest in 
hunting and fishing, by putting forth new directives aimed at re-connecting children with 
nature (Louv, 2005). 
The Department of the Interior (DOI) launched a new initiative “Youth in the 
Great Outdoors Initiative” in 2010 (Department of the Interior, 2010).  Strategic goals of 
“Youth in the Great Outdoors Initiative” include: engagement of families, communities, 
and schools; education; and youth employment opportunities (National Conservation 
Training Center, 2010).  While the initiative promotes various youth employment 
opportunities aimed at building the “next generation of conservation professionals” 
(National Conservation Training Center, 2010, p. 1), it also strives to connect youth to the 
outdoors through educational and outreach tools (National Conservation Training Center, 
2010). 
Similarly, the U.S. Fish and Wildlife Service (USFWS) has identified “Let’s Go 
Outside: Ensuring the Future of Conservation” as one of the Service’s six top priorities 
(U.S. Fish & Wildlife Service, 2010a).  As cited in the USFWS Employee Handbook, 
this priority aims to provide youth with “enjoyable and meaningful experiences in the 
out-of-doors, improving their health and well-being, and leading to life-long connection 
with the natural world” (USFWS, 2010a, para. 1).  Activities sponsored by the “Let’s Go 
Outside” initiative serve as a foundation of engagement for the DOI initiative “Youth in 
the Great Outdoors” (National Conservation Training Center, 2010). 
Increasingly, the U.S. Fish and Wildlife Service is developing new programs that 
support the service priority, “Let’s Go Outside” and the DOI initiative “Youth in the 
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Great Outdoors” (National Conservation Training Center, 2010).  As youth’s direct 
contact with nature diminishes (Kellert, 2005; Louv, 2005; Taylor & Kuo, 2006), an 
increased understanding of environmental education program characteristics that connect 
children to nature is necessary to support the DOI and USFWS directives.   From this 
understanding, program models and resources could be developed and implemented 
throughout the agency, in an attempt to foster connectedness to nature and cultivate 
conservation minded citizens (Ernst & Theimer, 2011). 
Purpose Statement 
The purpose of this project was to investigate the relationship between 
connectedness to nature among upper elementary youth and digital photo journaling to 
guide the development of an environmental education curriculum for non-formal 
educators within the USFWS.  A digital photo journaling curriculum was developed, 
piloted, and evaluated at the Prairie Wetlands Learning Center in the Prairie Science 
Class in Fergus Falls, MN. 
Definition of Terms 
Connectedness to Nature 
One’s affective “experiential sense of oneness with the natural world” (Mayer & 
Frantz, 2004, p. 504), or “the extent to which people experientially view themselves as 
egalitarian members of the broader natural community; feel a sense of kinship with it; 
view themselves as belonging to the natural world as much as it belongs to them; and 
view their welfare as related to the welfare of the natural world” (Mayer & Frantz, 2004, 
p. 505). 
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Digital Photo Journal 
A journal that represents participants’ experiences through digital photography 
and written reflection of photographs (Ching, Wang, & Kedem, 2006a). 
USFWS Environmental Education 
“A process designed to develop a citizenry that has the awareness, knowledge, 
attitudes, skills, motivation, and commitment to work cooperatively towards the 
conservation of the Nation’s environmental resources. It incorporates on-site, off-site, 
and distance learning materials, activities, programs, and products that address the 
audience’s course of study, refuge purpose(s), physical attributes, ecosystem dynamics, 
conservation strategies, and the Refuge System mission” (USFWS, 2006c, para. 20). 
Curriculum 
“An adopted program for learning needed to achieve specific standards or goals. 
It includes a plan of instruction that details what students need to know, how they will 
learn it, what the instructor’s role is, and the context in which the teaching and learning 
take place” (USFWS, 2006c, para. 18). 
Upper Elementary Youth 
Fourth and fifth grade students in an elementary school setting (Kazeim & Stipek, 
2001). 
Delimitations of the Study 
While there may be a variety of environmental education methods effective in 
connecting children with nature, this curriculum will focus on the use of digital photo 
journaling.  While the term connectedness to nature has been constructed to represent 
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affective relationships between all persons and nature (Mayer & Frantz, 2004), this 
curriculum will focus only on children’s connectedness to nature.    
Additionally, many refuges have developed a range of educational programming, 
with the majority of their efforts focused on short-term, one-time visits to refuges (Ernst 
& Stanek, 2006).  This may result in a curriculum requiring multiple on-site experiences 
less appealing to refuge staff and management. 
This environmental education curriculum was developed for the primary audience 
of the 4
th
 and 5
th
 grade student participants of the Prairie Science Class at Prairie 
Wetlands Learning Center in Fergus Falls, MN.  After curriculum implementation and 
evaluation, the transferability of this curriculum to other refuge sites will be explored 
with recommendations for a revised model, as reflected in Chapter Five.  This revised 
model will support a secondary audience of non-formal environmental education 
participants within the National Wildlife Refuge.  
Limitations of the Study 
1.  Research in environmental education suggests that environmental sensitivity, 
defined as “a set of affective characteristics that result in an individual viewing 
the environment from an empathetic perspective” (Peterson, 1982 as cited in 
Sward & Marcinkowski, 2005, p. 303), is linked to frequent experiences in natural 
settings (Chawla, 1999; Sward & Marcinkowski, 2005; Tanner, 1980). Likewise, 
the literature on connectedness to nature suggests ongoing, sustained experiences 
contribute to connectedness to nature (Hinds & Sparks, 2008; Kals, Schumacher, 
& Montada, 1999; Lyons & Breakwell, 1994; Mayer & Frantz, 2004; Perkins, 
2010; Schultz & Tabanico, 2007).  However, the literature is lacking in specificity 
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as to what qualities, including duration and frequency of experiences, actually 
lead to increased connectedness in nature or environmental sensitivity.  Thus, 
literature-based guidance toward curriculum length is lacking, which may make 
the curriculum less effective. 
2. Evaluation of this environmental education curriculum will take place through a 
pilot test, instructor feedback, and content expert reviews, during which lessons 
will be evaluated for educational soundness and content accuracy.  Individual 
lessons will not be formally evaluated to determine achievement of these affective 
student learning outcomes. 
Basic Assumptions 
1. Connectedness to nature, associated with developing a conservation ethic, has 
become a DOI and USFWS priority (DOI, 2010; USFWS, 2010a).  However, in 
an attempt to connect children with nature, further research needs to be conducted 
to develop and implement program models and resources throughout the agency 
(Ernst & Theimer, 2011). 
2. Environmental education is an appropriate use of the Refuge System (USFWS, 
2006c), as it is identified as one of the six priority wildlife-dependent recreational 
uses recognized by the National Wildlife Refuge System Improvement Act 
(1997), that can promote understanding and appreciation of natural and cultural 
resources (USFWS, 2006a). 
3. Photography is an appropriate use of the Refuge System (USFWS, 2006b), as 
wildlife photography is identified as one of the six priority wildlife-dependent 
recreational uses as recognized by the National Wildlife Refuge System 
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Improvement Act (1997), aimed to enhance opportunities and access to quality 
visitor experiences on refuges (USFWS, 2006a). 
4. Program evaluation is integral to effective environmental education programs 
(Athman & Monroe, 2001; Engleson & Yockers, 1994). 
Significance 
Increasingly, children are spending more time indoors and using electronic media 
(Driessnack, 2009; Roberts & Foehr, 2008), which has been attributed to an ever-
widening divide between today’s youth and the natural world (Louv, 2005).  This steady 
decrease in direct exposure among youth in nature (Kellert, 2005; Louv, 2005; Taylor & 
Kuo, 2006) has motivated new DOI and USFWS directives that require an increased 
understanding of program characteristics that successfully develop connectedness to 
nature in youth. 
The creation of this USFWS environmental education curriculum will be 
significant in three ways.  First, this curriculum will explore the role multimedia 
technology plays in fostering connectedness to nature among youth, providing increased 
understanding of program characteristics.  Secondly, the curriculum will support DOI and 
USFWS directive goals, aiming to foster connectedness to nature, using the method of 
digital photo journaling.  Finally, the curriculum has the potential to impact regional and 
national USFWS environmental education, by providing a transferrable environmental 
education curriculum to non-formal educators within the USFWS that fosters 
connectedness to nature.  
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CHAPTER 2 
 
 
REVIEW OF LITERATURE 
 
Overview 
“Nature-deficit disorder” has become a common term circulated throughout the 
vernacular of environmental educators since the publication of Richard Louv’s popular 
book, “Last Child in the Woods: Saving our Children from Nature-Deficit Disorder” 
(2005).  With an increasing “shift in our relationship to the natural world” (Louv, 2005, 
p.2), environmental educators have been concerned with “re-connecting” children to 
nature, in an attempt to achieve the field’s long term goal of developing an 
environmentally literate citizenry (North American Association for Environmental 
Education, 2004).  This dialogue has since increased momentum, infiltrating across 
disciplines including education, youth development, health, and public service. 
In response to the growing societal concern surrounding the increasing prevalence 
of nature-deficit disorder among America’s youth, conservation agencies, including the 
U.S. Department of the Interior and the U.S. Fish and Wildlife Service, joined the 
dialogue developing new directives with goals to re-connect children to their natural 
environment (National Conservation Training Center, 2010; USFWS, 2010a).  These 
conservation agencies recognize that in pursuing their goal of conservation behavior, they 
can both positively impact the goals of environmental education and combat nature-
deficit disorder, as connection to nature is a key component in fostering responsible 
environmental behavior and environmental protection (Mayer & Frantz, 2004, p. 504). 
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In the review of the literature that follows, the role “connectedness to nature” 
plays in U.S. conservation agency directives will be explored.  Further exploration of the 
human-nature relationship will be discussed through a historical lens, followed by 
discussion of similar contemporary concepts and operationalization of the term 
connectedness to nature.  This discussion will be followed by an examination of 
environmental education curricular development, effective use of technology in 
education, and the use of digital photo journaling in environmental education 
programming.   
U.S. Fish and Wildlife Service 
National Wildlife Refuge System 
The U.S. Fish and Wildlife Service (USFWS) is a federal agency under the 
jurisdiction of the U.S. Department of the Interior, which aims to “[work] with others to 
conserve, protect and enhance fish, wildlife, plants and their habitats for the continuing 
benefit of the American people” (USFWS, 2008).  As part of the agency’s 
responsibilities, the USFWS also administers a national network of lands and water 
called the National Wildlife Refuge System (Refuge System) for the “conservation, 
management, and where appropriate, restoration of the fish, wildlife, and plant resources 
and their habitats within the United States for the benefit of present and future 
generations of Americans” (USFWS, 2009, para. 1).  Since the establishment of the first 
Wildlife Refuge in 1903, the Refuge System has grown to more than 553 Wildlife 
Refuges and 38 Waterfowl Production Areas on 150 million acres of land across the 
United States (USFWS, 2011b).   
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Wildlife Refuges are more than just sanctuaries for wild animals and plants.  
Annually, the Refuge System attracts nearly 41 million visitors (USFWS, 2010b) who 
participate in wildlife-dependent recreation.  The 1997 National Wildlife Refuge System 
Improvement Act established six areas of wildlife-dependent recreation categories that 
are aimed at providing an “opportunity to make visitors aware of resource issues, 
management plans, and how the refuge contributes to the Refuge System and Service 
mission (USFWS, 2006a, para. 2). The six categories of wildlife-dependent recreation 
activities include: hunting, fishing, wildlife observation, photography, environmental 
education and interpretation, all of which have been defined as “legitimate and 
appropriate general public use of the System” (USFWS, 2006a, para. 2). 
The 1997 National Wildlife Refuge System Improvement Act officially 
recognizes environmental education and interpretation among the six priority wildlife-
dependent recreational uses of the Refuge System.  Furthermore, the National Wildlife 
Refuge System supports recreational wildlife photography as an appropriate use of the 
Refuge System.  Photography programs within the Refuge System are supported by the 
1997 Improvement Act with the goal of promoting “understanding and appreciation” of 
natural resources (USFWS, 2006b, para. 4).  To promote the use of photography 
throughout the Refuge System, refuge sites provide visitors enhanced opportunities 
including platforms, brochures, interpreters, viewing areas, and tour routes (USFWS, 
2006b). 
Environmental Education in the Refuge System 
 The National Wildlife Refuge System uses environmental education to support its 
mission to protect fish, wildlife, plants and their habitats for the American people 
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(USFWS, 2008).  Through development and implementation of environmental education, 
the Refuge System aims to “foster a sense of stewardship for the Refuge System, fish and 
wildlife, and habitat resources” (USFWS, 2006c, para. 22).   
Environmental education with the Refuge System is defined by the USFWS as “a 
process designed to teach citizens and visitors the history and importance of conservation 
and the biological and the scientific knowledge of our Nation’s natural resources” 
(2006c, para. 20).  Through this process, the Refuge System aims to develop a citizenry 
that has the “awareness, knowledge, attitudes, skills, motivation, and commitment to 
work cooperatively towards the conservation of our Nation’s environmental resources” 
(USFWS, 2006c, para. 20).  Environmental education within the Refuge System 
incorporates “on-site, off-site, and distance learning materials, activities, programs, and 
products that address the audience’s course of study, refuge purpose(s), physical 
attributes, ecosystem dynamics, conservation strategies, and the Refuge System mission” 
(USFWS, 2006c, para. 20).   
National legislation and USFWS policy direct the Refuge System to accomplish 
the goals of environmental education through:  
… providing outdoor classroom opportunities for students on national wildlife 
refuges that combine educational curricula with the personal experiences of 
students relating to fish, wildlife, and plants and their habitat and to the cultural 
and historical resources of the refuges; promoting understanding and conservation 
of fish, wildlife, and plants and cultural and historical resources of the refuges; 
and improving scientific literacy in conjunction with both formal and non-formal 
education programs. (Division of Education Outreach, 2004, pp. 11-12) 
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Likewise, environment education outside the realm of the Refuge System is guided by 
similar definitions, guiding principles and instructional methods.   
Environmental Education 
Environmental education was formally defined by Stapp (1969) as an education 
“aimed at producing a citizenry that is knowledgeable concerning the biophysical 
environment and its associated problems, aware of how to help solve these problems, and 
motivated to work toward their solution” (p. 34).  Compared to prior teachings within 
conservation education, environmental education incorporated problem-focused, 
interdisciplinary, collaborative and participatory learning methods (Stapp, 1969). 
Since the publication of this first formal definition of environmental education, 
two founding documents further operationalized this concept.  The Belgrade Charter and 
the Tbilisi Declaration, developed by the United Nations Educational, Scientific, and 
Cultural Organization (UNESCO), established goals and objectives for environmental 
education.  The Belgrade Charter, written at the UNESCO conference in 1976, has been 
adopted by the field of environmental education.  The following is the widely accepted 
goal statement for environmental education, provided by the Belgrade Charter: 
…to develop a world population that is aware of, and concerned about, the 
environment and its associated problems, and which has the knowledge, skills, 
attitudes, motivation, and commitment to work individually toward solutions of 
current problems and the prevention of new ones. (UNESCO-UNEP, 1976, p. 3) 
Furthermore, the Tbilisi Declaration, written during the world’s first 
Intergovernmental Conference on Environmental Education, identifies awareness, 
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knowledge, attitudes, skills and participation as the five main objectives of environmental 
education (UNESCO, 1978).   
Environmental education embodies the characteristics of quality education, which 
occurs over a continuous lifelong process, both in the formal and non-formal realms 
(UNESCO, 1978).  The North American Association for Environmental Education 
(NAAEE) developed guiding principles for students, parents, educators, administrators, 
policymakers, and the public, to ensure high quality environmental education (2004). 
These guiding principles include: 
 The learner is an active participant 
 Instruction should be guided by the learner’s interests and treated as a process of 
building knowledge and skills 
 Instruction provides opportunities for learners to enhance their capacity for 
independent thinking and effective, responsible action 
 A strong emphasis on developing communication skills 
 Educators must take a balanced approach to instruction 
 Personal commitment [of learners] begins with an awareness of what immediately 
surrounds them 
 Instructors provide [the learners] early and continuing opportunities to explore 
their environment. (NAAEE, 2004, p. 4-5) 
While the goals, objectives, and guidelines outlined above provide educators 
support for providing quality environmental education at the formal and non-formal level, 
programs must be effective and reflect instructional soundness.  Elements of effective 
environmental education programs include relevance “to the mission of the agency or 
DIGITAL PHOTO JOURNALING: A USFWS EE CURRICULUM 14 
organization, to the educational objectives of the audience, and to the everyday lives of 
the individual learners” (Athman & Monroe, 2001, p. 39).  Furthermore, the NAAEE 
outlined six key characteristics of high quality environmental education materials and 
programs.  These characteristics include: fairness and accuracy, depth, emphasis on skill 
building, action oriented, instructional soundness, and usability (NAAEE, 2009).  These 
characteristics, coupled with the NAAEE guiding principles, provide a standard aim for 
environmental educators when developing new materials, curricula, and program content. 
Refuge System Outreach 
 Environmental education and outreach are essential tools in modern natural 
resource management.  Pioneers in conservation, including Aldo Leopold and Rachel 
Carson, recognized the importance of a “well-informed and resource-educated public in 
advancing wildlife conservation and restoring rare or endangered species” (Division of 
Education Outreach, 2004, p. 2-3).  While environmental education has a more recent 
history within the U.S. Fish and Wildlife Service (USFWS) National Wildlife Refuge 
System (NWRS), dating back to the 1997 Improvement Act, many refuges have 
responded to these directives by developing a range of education and interpretation 
programs.  Often, these programs range from field trips and tours, in-class presentations, 
educators’ guides, classroom kits and traveling trunks, to teacher workshops (Ernst & 
Stanek, 2006).  Traditionally, these programs consist of short-term, one-time visits to 
refuges, aimed at a non-formal audience, with program objectives consisting of building 
knowledge and awareness among participants (Ernst & Stanek, 2006).   
While knowledge and awareness are key curricular goals in environmental 
education, it is difficult to link these short-term, one-time visits to refuges to changes in 
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scientific or environmental literacy and the conservation of fish, wildlife, plants, and their 
habitat, key outcomes specified in the amended Fish and Wildlife Act (Ernst & Stanek, 
2006).  Ramsey and Rickson (1977) maintain traditional thinking reflected by the 
knowledge-attitude-behavior (K-A-B) model assumes “increased knowledge leads to 
favorable attitudes…which in turn lead to action promoting better environmental quality” 
(as cited in Hungerford and Volk, 1990, p.314). Although behaviors are supported by 
awareness and knowledge, there is not a linear progression, nor a direct cause-effect 
relationship from awareness and knowledge to attitudes to behaviors, as once assumed by 
the K-A-B model (Monroe, Day, & Grieser, 2000).  Although awareness and knowledge 
serve important roles in environmental education, research shows they are not the only 
variables necessary in contributing to responsible environmental behavior, a goal also 
sought by the NWRS in an effort to conserve fish and wildlife resources (Ernst & Stanek, 
2006).  Other identified variables that contribute to responsible environmental behavior 
include: attitudes, a sense of personal responsibility, locus of control, values and beliefs, 
environmental sensitivity, and knowledge of and skill in using action strategies (Hines, 
Hungerford, & Tomera, 1986; Marcinkowski, 2005). 
New Directives for the USFWS 
 In response to the societal concern over nature-deficit disorder and a need to 
promote future conservationists, many U.S. conservation agencies have put forth new 
directives that aim to re-connect children with nature.  In 2010, Secretary of the Interior, 
Ken Salazar, launched “Youth in the Great Outdoors Initiative,” which emphasizes the 
importance of connecting youth to the outdoors.  This initiative encompasses a three part 
strategy which is carried out through inter-agency cooperative efforts.  The first phase of 
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the strategy, engagement, aims to foster a connection to nature among families, 
communities, and schools through educational programming.  Additional strategies 
included increasing educational internship positions and ultimately employment 
opportunities within the DOI (National Conservation Training Center, 2010).      
Similarly, the U.S. Fish and Wildlife Service has increased agency efforts to meet 
the goals of the DOI initiative as well as re-connecting youth with nature (USFWS, 
2006).  Traditional service priorities focus on conservation and protection goals, 
including: national wildlife refuge system, landscape conservation, migratory birds, 
threatened and endangered species, and aquatic species (USFWS, 2008).  However, the 
newest service priority, “Let’s Go Outside: Ensuring the Future of Conservation” 
(USFWS, 2010a, para. 4) diverges from these traditional priorities, placing emphasis on 
youth’s wellbeing. 
As identified by the service priority “Let’s Go Outside: Ensuring the Future of 
Conservation,” the USFWS is interested in connecting youth with the environment.  This 
is evidence in the vision statement of this priority, which states: “all of America’s 
children will have enjoyable and meaningful experiences in the out-of-doors, improving 
their health and well-being, and leading to life-long connections with the natural world” 
(USFWS, 2010a, para. 1).  However, developing a relationship between people and 
natural spaces is not new to conservation literature.  This is supported in the following 
section titled Human-Nature Relationship.   
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Connectedness to Nature 
Human-Nature Relationship 
The human-nature relationship has been explored in a multitude of ways through 
numerous disciplines in the twentieth century.  In 1949 the literary work, A Sand County 
Almanac, written by ecologist Aldo Leopold, a new view of re-connecting land and 
people is introduced.  In the forward, Leopold writes “we abuse the land because we 
regard it as a commodity belonging to use.  When we see land as a community to which 
we belong, we may begin to use it with love and respect” (1966, pp. xviii-xix).  Leopold 
suggests the way to renew the human relationship with the land, is in fact by 
strengthening the human-nature relationship. 
Furthermore, in his chapter titled “The Land Ethic,” Leopold (1966) writes that 
ethics are formed on the premise that the individual is part of the community, which 
includes “soils, waters, plants, and animals, or collectively: the land” (p. 239).  The Land 
Ethic is further described as a re-characterization of the role of humans “from conqueror 
of the land-community to plain member and citizen of it” (1966, p. 240).  Leopold (1966) 
urges that “conservation is a state of harmony between men and land” (p. 243) in which 
the community members must “preserve the integrity, stability, and beauty of the biotic 
community” (p. 262) through an intellectual and emotional process.  Since Leopold’s 
articulation of the land ethic, various threads of the human-nature relationship have 
emerged throughout the literature. 
Sensitivity 
 In 1980, Tanner conducted a survey of conservation professionals, in an attempt 
to identify formative childhood experiences which contributed to their environmental 
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sensitivity.  Prior to Tanner’s research, environmental sensitivity was defined as “a set of 
affective characteristics that result in an individual viewing the environment from an 
empathetic perspective” (Peterson, 1982, as cited in Sward & Marcinkowski, 2005, p. 
303).  However, Tanner (1980) found that environmental sensitivity was developed 
through the interplay of cognitive, affinitive, and experiential or behavioral components 
(Sward & Marcinkowski, 2005).  Respondents of the survey attributed the influences of 
frequent experiences outdoors, the presence of adult role models, environmental 
knowledge gained through books, and the destruction of valued natural areas to the 
development of their environmental sensitivity (Tanner, 1980).   
 A more recent survey conducted by Chawla and Cushing (2007) further supported 
Tanner’s findings of attributes to environmental sensitivity, in which similar formative 
experiences including “childhood experiences of nature … such as free play, hiking, 
camping, fishing, and berry picking” (p. 440) were identified. These experiences along 
with the influence of role models are “key entry level variables that predispose people to 
take an interest in nature themselves, and later work for its protection” (Chawla & 
Cushing, 2007, p. 440).   
Significant Life Experience 
 Following the initial investigative surveys exploring environmental sensitivity, a 
new field of study emerged and stimulated further work, exploring how the significance 
of an individual’s experience became constructed (Myers, 1997 as cited in Chawla, 
1998).  This new field of study was coined significant life experiences (see Chawla, 
1998; Palmer, 1993).  Through her research in significant life experiences, Chawla later 
operationalized environmental sensitivity as “a predisposition to take an interest in 
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learning about the environment, feeling concern for it, and acting to conserve it, on the 
basis of formative experiences” (1998, p. 19), clearly indicating that significant life 
experiences formed the basis of the concept of environmental sensitivity (Chawla, 1998).   
Place Theory 
The human-nature relationship reinforces the presence of affective threads, 
highlighted in the relationship between people and spatial settings. Place attachment is 
the multidimensional concept describing the person-place bonding that occurs between 
individuals and their meaningful environments (Giuliani, 2003; Low & Altman, 1992 as 
cited in Scannell & Gifford, 2010).  Research stemming from environmental psychology 
describes place attachment as including two facets: place identity and place dependence 
(Vaske & Kobrin, 2001), suggesting an emotional or affective bond between a person and 
a particular place (Giuliani & Feldman, 1993; Williams & Patterson, 1999 as cited in 
Vaske & Kobrin, 2001). 
Furthermore, the field of human geography argues the person-place bonding 
referred to as sense of place, is a multifaceted concept encompassing the terms place 
attachment, place identity, and place dependence (Jorgensen & Stedman, 2001).  
Researchers suggest “the emotional component of meaning for a setting is associated 
with the depth of attachment a person has for a place” (Fournier, 1991; Giuliani & 
Feldman, 1993 as cited in Vaske & Kobrin, 2001, p. 17), rather than being infused in the 
physical setting itself (Jorgensen & Stedman, 2001).  A sense of place or place 
attachment resides in human interpretations of the setting (Jorgensen & Stedman, 2001). 
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Identity 
The human-nature relationship is commonly explored through an affective lens.  
In 2010, Perkins developed an instrument, Love and Care for Nature (LCN) scale, aimed 
to exclusively measure an individual’s emotional connectedness with nature. Clayton 
(2003, in Clayton & Opotow, 2003) expands the affective notion further by proposing the 
concept of environmental identity which is described as: “a sense of connection to some 
part of the nonhuman natural environment, based on history, emotional attachment, 
and/or similarity, that affects the ways in which we perceive and act toward the world; a 
belief that the environment is important to us and an important part of who we are” 
(pp.45-45).  Paralleling Chawla’s development of environmental sensitivity, Clayton 
suggests that “environmental identities come from interactions (e.g.; with the natural 
world) and from socially constructed understanding of oneself and others” (2003, p. 46, 
in Clayton & Opotow, 2003). 
Nature Relatedness 
The construct of Nature Relatedness (Nisbet, Zelenski & Murphy, 2009) presents 
the human-nature relationship as a concept “encompassing one’s appreciation for and 
understanding of our interconnectedness with all other living things on the earth” (p.718).  
Three factors, “self” (affective), “perspective” (cognitive), and “experience” were 
reflected in the scale development (Nisbet et al., 2009, p. 723), reflecting a multifaceted 
framework for constituting the human-nature relationship.  Similar to Tanner’s (1980) 
work in environmental sensitivity, nature relatedness relies on the interplay between 
one’s cognitive, affective, and experiential relationship with the natural world.    
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Connectedness 
The literature supporting the human-nature relationships lacks agreement on 
terminology describing the reoccurring themes of “connection” to the natural world. 
Schultz (2002) is among the first to make a paradigm shift within the literature, 
operationalizing the human-nature relationship through a cognitive lens, coining the term, 
“connectedness to nature.”  Schultz (2002) presents connectedness to nature with an 
emphasis on the cognitive thread, describing it as “the extent to which an individual 
includes nature within his/her cognitive representation of self” (Schultz, 2002, p. 67).  
Mayer and Frantz (2004) further operationalized connectedness to nature as one’s 
“affective, experiential sense of oneness with the natural world” (p. 504). A 
Connectedness to Nature Scale (CNS), reflecting an affective measure, was published to 
quantify “individuals’ trait levels of feeling emotionally connected to the natural world” 
or one’s community with nature (Mayer & Frantz, 2004, p. 503).  The CNS measures 
participants’ “kinship with animals and plants” and feelings of “the natural world as a 
community to which I belong” and belonging to “a web of life” (Mayer & Frantz, 2004, 
p. 513). 
Cheng and Monroe (2010) published the Children’s Connection to Nature Index, 
aimed at measuring one’s “affective attitude toward the natural environment” (p. 1).  This 
index, designed for use with students ages eight to ten years of age, reflects the following 
constructs: “enjoyment in nature, empathy for its creatures, sense of oneness, and sense 
of responsibility” (Cheng & Monroe, 2010, p.8).  The index uses phrases including “I like 
to hear different sounds in nature,” “I feel sad when wild animals are hurt,” “people 
cannot live without plants and animals,” and “my actions will make the natural world 
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different” (Cheng & Monroe, 2010, p. 11) to gauge connectedness to nature among 
participants. These statements serve as one method by which to measure children’s 
relationship with nature. 
Connectedness as Related to Agency Directives 
Instilling a connection to nature has become part of the USFWS and DOI strategy 
to develop a conservation ethic among America’s youth, as noted by DOI’s “Youth in the 
Great Outdoors Initiative” (National Conservation Training Center, 2010), and the 
USFWS service priority, “Let’s Go Outside: Ensuring the Future of Conservation” 
(USFWS, 2010a).  This suggested relationship between an individual’s affective 
connectedness to nature and conservation behavior is supported by the literature.  Study 
results from Mayer and Frantz’s CNS affective scale demonstrate a “strong positive 
relationship between the CNS and eco-friendly actions,” thereby suggesting that 
“connectedness to nature leads to concern for nature,” resulting in a lower likelihood of 
people harming it (Mayer & Frantz, 2004, p. 512).  Furthermore, Kals, Schumacher, and 
Montada (1999) reveal an emotional affinity toward nature is a powerful predictor of 
nature-protective behavior.  Likewise, Vaske and Kobrin’s (2001) research suggests that 
encouraging an individual’s connection to a natural setting facilitates the development of 
general environmentally responsible behavior. Lastly, in 2001, Hinds and Sparks reveal 
that “the more one has an affective connection with the natural environment, the greater 
one’s intentions to engage with it” (p. 115).  These statements support the notion that 
affective relationships with the natural world are predictors of conservation behavior.  
Therefore, in order to support such agency directives, new educational programming 
should focus on fostering an affective connection to nature. 
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 However, research regarding influences of developing affective connectedness to 
nature is relatively miniscule in relation to influences on behavior.  This is evidenced by 
an overwhelming majority of research evolving in the fields of environmental sensitivity 
and place attachment.  In spite of this, Perkins (2010) reveals  
environmental philosophers have long proposed that direct experiences in nature, 
including wilderness and other nature based tourism, wildlife watching and 
photography, in situ environmental awareness programs, or even community and 
back-yard gardening projects, can often have profound emotional effects on 
people. (p. 462)   
This statement is supported through Tanner’s (1980) work in environmental sensitivity, 
in which common variables contributing to one’s emotional connection to the 
environment include: interacting with natural areas, frequent contact with habitat, family, 
hunting and fishing, role models, books, habitat alteration, and solitude.  Subsequent 
studies support direct experiences in nature (Millar & Millar, 1996; Nisbet et al., 2009) 
and frequency of experiences during childhood (Kals et al., 1999; Tanner, 1980) foster 
affective responses.  
Program Development 
When applied to program development with an end goal of developing “personal 
tradition[s] to seek contact with nature” (Kals et al., 1999, p. 198) and establishing an 
emotional affinity toward nature, Kals et al. (1999) suggest experiences with nature to be 
educationally integrated and include the accompaniment of a role model who will 
transmit nature values and enjoyment.  Furthermore, as noted by Schultz and Tabanico 
(2007), “change requires long term or repeated experiences” (p. 1219), which supports 
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research concluding extended programs having greater likelihood of leading to change in 
attitudes and behaviors, specifically, programs of 10 hours or greater in length 
(Rickinson, 2001; Zelezny, 1999).   
This literature-based summary provides a foundation upon which the curriculum 
offered by the USFWS and DOI could be developed, in an effort to obtain connectedness 
to nature among youth.  It describes the complex framework, including affective, 
cognitive, and experiential threads, upon which connectedness to nature was built.  
Moreover, it describes methods for influencing connectedness to nature as a means for 
developing a conservation ethic among America’s youth, due to its implications for 
promoting environmentally responsible behavior.   
Environmental Education Curriculum Development 
Barriers to EE in Formal K-12 System 
 While environmental education (EE) promotes positive outcomes “to help 
students become environmentally knowledgeable, skilled, and dedicated citizens who are 
willing to work, individually and collectively, toward achieving and maintaining a 
dynamic equilibrium between the quality of life and the quality of the environment” 
(Hungerford and Peyton, 1976, as cited in Ramsey, Hungerford, & Volk, 1992, p. 128), 
barriers continue to exist, preventing K-12 teachers from utilizing EE in the classrooms.  
Hungerford and Volk (1992) suggest that environmental education curriculum is lacking 
clarity in goals and desired outcomes, “characterized by loose organization and little 
sense of direction” (Hungerford, Peyton & Wilke, 1980, p.42).  Furthermore, an effective 
curriculum should “make the links to state or provincial standards” (Stiggins, Arter, 
Chappuis, & Chappuis, 2004, p. 77).  However, research identifies difficulty aligning 
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with state standards as one of the top perceived barriers for teachers when implementing 
environmental education (Ernst, 2007).  With an added emphasis on state standards and 
standardized testing in the U.S., “schools are reluctantly abandoning programs that are 
viewed as extras” (Franklin, 2004, para. 1).  Despite the success and positive outcomes 
associated with environmental education programs including increased achievement 
scores in science, math, reading and social studies, enhancing critical thinking and basic 
life skills, and addressing nature deficit disorder (Chesapeake Bay Foundation, 2011), 
environmental education in today’s K-12 curricula is “mostly an elective” (Franklin, 
2004, para. 16). 
Development of Scope and Sequence 
Stiggins et al. (2004) identify an effective curriculum as one that links “each 
year’s learning targets to the previous and following year’s targets, providing continuity 
among grade levels (p. 77).  However, the literature suggests that EE curriculum content 
is poorly sequenced (Hungerford & Volk, 1991).  This results in a “hodgepodge of 
unconnected learning” (MOEA, 2002, p. 4), one that lacks sequence, and a “framework 
for delivering a coherent and intellectually rigorous learning process” (Elder, 2003, p. 
22).  Without a clearly identified framework of previous learning, teachers may be 
spending valuable time teaching topics students have learned before (Stiggins et al., 
2004), further resulting in a patchwork exposure failing to coordinate to a meaningful 
whole (Elder, 2003).  To mitigate these issues created through poor environmental 
education curriculum design, the Minnesota Office of Environmental Assistance (2002) 
suggests that a sequential curriculum be built, ranging in ages from “prekindergarten to 
adult levels” (p. 5). 
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Backward Design Model 
 Developing a curriculum with the guidance of the Backward Design Model is one 
method for identifying a framework for curriculum scope and sequence, or developing a 
“proper sequencing of topics” (Wiggins & McTighe, 2005, p. 295).  When beginning to 
develop a quality curriculum, Wiggins and McTighe (2005), suggest identifying the end 
goal or objective of desired learning first.  Educators are “crafting a curriculum and 
learning experiences to meet specific purposes” (Wiggins & McTighe, 2005, p. 13).  This 
approach, called backward design, follows the age-old rule of “best design form follows 
function” (Wiggins & McTighe, 2005, p. 14).  The authors suggest when developing 
curriculum, that all methods and materials used be shaped by “clear conceptions of the 
vision of desired results,” rather than guided by methods or activities educators are most 
comfortable with (Wiggins & McTighe, 2005, p. 14).  This results-focused design 
identifies three stages of curriculum development: 1. Identifying Desired Results, which 
aims to clarify priorities, goals, and objectives within the curriculum; 2. Determine 
Acceptable Evidence, which identifies what results will look like; and 3. Plan Learning 
Experiences and Instruction, identifying what activities and methods will equip students 
with the desired knowledge or skills sought in the curriculum (Wiggins & McTighe, 
2005). 
5E Instructional Model 
The 5E Instructional Cycle is a constructivist teaching strategy (Bluhm et al., 
1995; Llewellyn, 2005) originally developed for the Biological Science Curriculum 
Study by Roger Bybee in 1989 (Bluhm, Hungerford, Saunders, Volk, & Wise,1995).  
Variations of this instructional model have also been implemented at the elementary 
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school and high school levels (Bybee, Powell, & Trowbridge, 2008).  The constructivist 
model of learning requires instructors “to understand that students have some conceptions 
or prior knowledge of the world” (Bybee et al., 2008, p. 183).  This knowledge, in turn, is 
reconstructed “through continuous interactions between themselves and their 
environment” (Bybee et al., 2008, p. 183).  
 An instructional model, such as the 5E Learning Cycle, serves two functions in 
curriculum design.  First, the model can be implemented at various levels of organization, 
including a yearlong sequence, a unit, or a series of daily lessons (Bybee et al., 2008).  
Secondly, the function of an instructional model is “to help the classroom teacher 
improve instructional effectiveness through a systematic approach to and use of strategies 
closely aligned with model of learning and educational outcomes” (Bybee et al., 2008, p. 
183).   
The strategies applied by the 5E Instructional Model for facilitating learning of 
science concepts are “consistent with cognitive theories on how learning occurs” 
(Llewellyn, 2005) and include: engagement, exploration, explanation, elaboration or 
extension, and evaluation (Bybee et al., 2008; Bluhm et al., 1995; Llewellyn, 2005; 
Peters & Gega, 2002).   
Directed by constructivist theory, the engagement phase sets the stage for 
learning.  Activities in the engagement stage seek to make connections to “past and future 
activities” (Bybee et al., 2008, p. 184) and strive to “’hook’ students into learning” 
(Llewellyn, 2005, p. 47).  From a constructivist perspective, this phase of the cycle also 
“provides an opportunity for the teacher to activate learning, assess prior knowledge, and 
have students share their prior experiences about the topic” (Llewellyn, 2005, p. 47).    
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   After students have been actively engaged in the learning material, they need 
time to explore (Bybee et al., 2008).  This “student orientate phase” (Peters & Gega, 
2002, p. 91) is guided by “inquiry-based labs or teacher-initiated inquires” (Llewellyn, 
2005, p. 47), which allows the students to ask questions, develop hypotheses, collect 
evidence and data, and work cooperatively through concrete and hands-on learning 
(Bluhm et al., 1995; Bybee et al., 2008; Llewellyn, 2005).  The aim of exploration 
activities is “to establish experiences that the teacher or small groups of students can use 
alter to formally develop a concept, process, or skill” (Bybee et al., 2008, p. 185). 
The third phase of this instructional model is teacher-directed, and aims to 
develop a common language among scientific concepts, through explanation (Bluhm et 
al., 1995; Bybee et al., 2008; Llewellyn, 2005). Questioning is guided towards 
organization of information and observations to develop an “agreed-upon concept” 
(Peters & Gega, 2002, p. 92).  This phase also models the constructivist approach, in that 
the teacher “uses the students’ prior experience to explain the concepts and attempts to 
address misconceptions uncovered” during prior phases (Llewellyn, 2005, p. 48).       
 “Elaboration activities provide further time and experiences that contribute to 
learning” (Bybee et al., 2008, p. 186), as misconceptions or limited understanding may 
result from the exploratory experience. Concepts are further reinforced by activities that 
require students to apply their newfound knowledge to similar or real-world situations 
outside the classroom (Bybee et al., 2008; Llewellyn, 2005; Peters & Gega, 2002). 
 Lastly, the evaluation stage brings closure to the unit by posing higher-order 
questioning to help “students summarize the relationship between the variables studies in 
the lesson” (Llewellyn, 2005, p. 48).  This is also the phase of the learning cycle where 
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summative assessment would occur.  While Bybee et al. (2008) discusses the importance 
of infusing formative assessment throughout the lesson or unit, the ultimate goal is to 
provide students with “feedback on their achievements” (p. 186).  Llewellyn (2005) 
suggests the use of the following assessment strategies for evaluating student work: 
“monitoring charts or checklists, portfolios, rubrics, and student self-evaluations” (p. 48).   
Sequential Grade Level Objectives/Goals in EE 
Hungerford et al. (1980) identified the following levels or goals to develop a 
systematic sequencing of topics within curriculum development in environmental 
education: 
1. Ecological Foundations Level 
2. Conceptual Awareness Level – Issues and Values 
3. Investigation and Evaluation Level 
4. Environmental Action Skills Level – Training and Application (pp. 43-44). 
It is also important to note that the authors identify EE as an “interdisciplinary 
pursuit,” which should be “reflected in the generation of any set of goals for curriculum 
development” (Hungerford et al., 1980, p. 45). 
 Revisiting the five objectives for environmental education, developed at the 
Tbilisi Intergovernmental Conference on Environmental Education, awareness, 
knowledge, attitudes, skills, and participation, research conducted by Engleson and 
Yockers (1994) suggests the objectives be emphasized according to grade level.  The 
authors suggest students in lower elementary, kindergarten through third grade, receive a 
major emphasis on development of awareness and environmental ethic or attitudes and 
minor emphasis on knowledge, skills and participation development (Engleson & 
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Yockers, 1994).  Conversely, objectives for upper elementary students, grades three 
through six, should place major emphasis on developing knowledge, skills, and attitudes, 
with minor emphasis on awareness and participation (Engleson & Yockers, 1994).  
 The North American Association for Environmental Education (NAAEE) also 
offers a set of guidelines for expected learner achievement for the end of grades four, 
eight and twelve, described in the publication, Excellence in Environmental Education – 
Guidelines for Learning (Pre K-12) (NAAEE, 2004).  The guidelines, aimed to promote 
sequential environmental education in the formal education system, are organized into 
four strands as follows: 
1. Questioning, Analysis and Interpretation Skills 
2. Knowledge of Environmental Process and Systems 
3. Skills for Understanding and Addressing Environmental Issues 
4. Personal and Civic Responsibility (NAAEE, 2004, p. 6).   
Curriculum to Promote Affective Domain 
 From the guidelines described above, environmental education has proven to be 
especially important in developing environmental awareness, knowledge, and attitudes in 
students through upper elementary age.  Environmental education focus in the early 
years, Pre K-4, should be on the affective domains, while in the later years on cognitive 
and experiential or skill-behavior domains (NAAEE, 2004).  Educational objectives 
associated with the affective domain include developing environmental sensitivity or 
appreciation, attitudes, values, moral reasoning, and ethics (NAAEE, 2004).  Project 
WILD, a nationally developed EE curriculum, looks closely at the affective domain, 
specifically identifying a framework in which awareness and appreciation of wildlife and 
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human values are emphasized (NAAEE, 2004).  As discussed in the previous section, 
Connectedness as Related to Agency Directives, the literature supports programming that 
promotes affective relationships with the natural world in an effort to foster conservation 
behavior.  Environmental education curriculums, such as Project WILD, align with this 
effort and support the USWFS service priority “Let’s Go Outside: Ensuring the Future of 
Conservation” (USFWS, 2010a). 
Moreover, the literature suggests that curriculum development for Pre K-4 
learners, should focus on “observation and exploration of the environment” (NAAEE, 
2004, p. 11) as children at this age “tend to be concrete thinkers with a natural curiosity 
about the world around them” (NAAEE, 2004, p. 11).  It should be noted that research 
into affective education suggests that “knowledge does not exist apart from the attitudes, 
feelings, and emotions,” and therefore suggests that the cognitive and affective domains 
“must be considered holistically during the teaching/learning process” (Engleson & 
Yockers, 1994, p. 69).   
 Contemporary educational taxonomy, which serves as a framework for classifying 
statements of what instructors “expect or intend students to learn as a result of 
instruction” (Krathwohl, 2002, p. 212), is divided into various hierarchical levels in 
which “lower order categories are prerequisites to higher order categories” (Anderson & 
Krathwohl, 2001, p. 272).  One of three domains identified to distinguish learner 
achievement includes the affective domain (Bloom, 1956).  After observing great 
diversity within the affective domain, Krathwohl, Bloom, and Masia (1964) published a 
taxonomy specific to the affective domain. 
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 Hierarchical levels within the affective domain include: 1. Receiving, 2. 
Responding, 3. Valuing, 4. Organization and 5. Characterization by a Value Complex 
(Krathwohl et al., 1964).  These levels are characterized into the following sub-levels as 
follows: 
1. Receiving: 
1.1 Awareness 
1.2 Willingness to Receive 
1.3 Controlled or Selected Attention 
2. Responding 
2.1 Acquiescence in Responding 
2.2 Willingness to Respond 
2.3 Satisfaction in Response 
3. Valuing 
3.1 Acceptance of a Value 
3.2 Preference for a Value 
3.3 Commitment 
4. Organization 
4.1 Conceptualization of a Value 
4.2 Organization of a Value System 
5. Characterization by a Value Complex 
5.1 Generalize Set 
5.2 Characterization. (Krathwohl, 1964) 
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As learners progress from levels one through level five, increasing levels of 
internalization of interests, attitudes, and/or values result (Krathwohl, 1964).  
While “little concrete information is available regarding the most effective 
procedures for achieving affective goals” (Hungerford, 2005, p. 437), the use of suitable 
pedagogy, appropriate age level objectives, and use of affective instructional and 
assessment techniques, may result in environmental education making gains towards the 
development of the affective domain.  These affective assessment techniques are 
discussed in greater detail in the following section (see Assessment of  
Environmental Education Curriculum).  
Approaches to Environmental Education 
 Due to the lack of concrete standards, approaches, and guidelines in the field of 
environmental education, several approaches have developed as a means to implement 
environmental education into schools and the curriculum.  A conventional approach, 
called infusion, incorporates environmental concepts, activities, and examples into exiting 
curricular goals and courses (Elder, 2003; Environmental Education & Training 
Partnership, 2004; Ramsey, Hungerford, & Volk, 1992).  Infusion “recognizes the need 
for an environmental framework for many disciplines” (Elder, 2003, p. 53).  A newer 
approach, place-based education, incorporates principles of infusion through the lens of 
the local environment and community, restoring “the essential links between a person and 
her place” (Sobel, 2004, p. ii).  This approach is characterized by its interdisciplinary, 
participatory and experiential qualities (Elder, 2003).  Lastly, project-based learning, is a 
“systematic approach to teaching that engages students in learning knowledge and skills 
through an extended inquiry process structured around complex, authentic questions and 
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carefully designed projects and tasks” (Elder, 2003, p. 55).  This approach engages 
students in “complex and reflective work,” in which the projects are central to curriculum 
work (Elder, 2003, p. 55). 
Instructional Procedures of Environmental Education 
Upon determining goals and objectives for environmental education curriculum, 
instructional procedures must be taken into account.  Selecting modes of instruction 
should “appear most efficient for getting the most students to achieve the specified 
objectives” (Hungerford, 2005, p. 434).  In The General Teaching Model, Hungerford 
(2005) outlines ten examples of principles that should be consulted in designing 
instructional activities, outlined below: 
1. Pre-Learning Preparation 
2. Motivation 
3. Providing a Model of Terminal Performance 
4. Active Responding 
5. Guidance 
6. Practice 
7. Knowledge of Results 
8. Graduated Sequence 
9. Individual Differences 
10. Teaching Performance (pp. 434-436). 
Principle number four, active responding, is similar to the commonly defined term 
experiential education.  Experiential education is defined as “a philosophy and 
methodology in which educators purposefully engage with learners in direct experience 
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and focused reflection in order to increase knowledge, develop skills and clarify values” 
(Association for Experiential Education, 2011, para. 2).  Experiential education, as 
described by the Association for Experiential Education (AEE) implies a student-centered 
approach to learning, in which “the learner is actively engaged in posing questions, 
investigating, experimenting, being curious, solving problems, assuming responsibility, 
being creative, and constructing meaning” (Estes, 2004, p. 142).  With this instructional 
approach, the literature emphasizes “it is what the learner does – not what the teacher 
does – which determines learning” (Hungerford, 2005, p. 435).   
Assessment of Environmental Education Curriculum 
 Evaluation, as described by Engleson and Yockers (1994), “is a fundamental and 
continuing aspect of environmental education” (p. 142).  Upon implementation of the 
curriculum, evaluation should take place to determine the program’s effectiveness, or 
“the degree to which students develop a perceptual awareness, acquire knowledge, 
develop a positive environmental ethic, acquire citizen action skills, and gain citizen 
action experience” (Engleson & Yockers, 1994, p. 142) and the program’s efficiency, or 
“how well the chosen instructional strategies achieved the desired results” (Engleson & 
Yockers, 1994, p. 142).  Evaluation occurring at the conclusion of a program, or 
summative assessment, refers to “the use of tests whose purpose is to make a final 
success/failure decision about a relatively unmodifiable set of instructional activities” 
(Popham, 2010, p. 10).  Similarly, instructional evaluation aimed at assessing the 
“effectiveness of instruction,” and used “to determine whether each student achieves the 
objectives of the unit” is called criterion-referenced evaluation (Hungerford, 2005, p. 
437).  
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However, evaluation is an important step in every part of the development 
process, and should be “part of instruction, not apart from it” (Popham, 2011, p. 211), 
most noticeably beginning when developing the goals and objectives, as outlined in the 
Backward Design Model (Engleson & Yockers, 1994; Popham, 2011; Wiggins & 
McTighe, 2005).  When the evaluation process is infused into the curriculum 
development process, it can aid in: selecting, appraising, and clarifying goals, subgoals, 
and objectives; planning, directing, and improving instruction and/or learning 
experiences; assessing needs, problems, and opportunities within the area served by the 
program; and help guide the planning and implementation of new programs (Engleson & 
Yockers, 1994).  This type of assessment is termed formative assessment (Popham, 
2011). 
Assessing affective objectives, including attitudes, interests, and values, is yet 
another form of evaluation relevant to environmental education curriculum. Popham 
(2011) affirms the significance of including affective measures in assessment, stating 
“what’s important enough to be assessed…is likely to influence your instruction” (p. 
231).   Affective assessment is characterized by a variety of self-report inventories 
including Likert or multifocus affective inventories, which consists of a series of 
statements to which a participant registers a level of agreement or disagreement (Popham, 
2011).  Moreover, in order to draw accurate inferences about participants’ affective 
status, assessment measures must be answered truthfully, which is greatly increased by 
the implementation of “anonymity-enhancement procedures” (Popham, 2011, p. 242).  
However, only group-focused inferences should be made in relations to affective 
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assessment as “measurement devices are too imprecise to allow you to make inference 
about individual students” (Popham, 2011, p. 246).   
The Backward Design Model (Wiggins & McTighe, 2005) states “the key to 
excellent design is to try something, see how it works, and make adjustments” (p. 271) in 
the form of feedback.  Feedback goals should include obtaining “frequent, timely, 
helpful, and nonintrusive feedback as to how the design is working from the learner’s 
perspective” (Wiggins & McTighe, 2005, p. 271).  Feedback, from the learner, teacher, 
and curriculum designer, can be gained through simple questioning, including “what 
worked for you this week?” and “what didn’t work?” as outlined in the Weekly Feedback 
Form designed by Wiggins & McTighe (2005), or through more in-depth survey 
responses (Wiggins & McTighe, 2005). 
 Curriculum assessment does not end at feedback; rather minor adjustments to the 
curriculum should always be taking place (Hungerford, 2005; Wiggins & McTighe, 
2005).  To better meet the curriculum goals and make adjustments to instruction that 
were designed or implemented (Hungerford, 2005), adjustments to the curriculum should 
be made “in light of misunderstandings, unanticipated rough spots, and serendipitous 
opportunities that arise” (Wiggins & McTighe, 2005, p. 274). 
Technology and Education 
“Children between the ages of 8 and 18 years spend an average of nearly 6.5 
hours a day with electronic media” (Senauer, 2007, p. 7).  Moreover, these children are 
using “more than one medium at a time” (Senauer, 2007, p. 7) when accessing 
technology.  While many studies are focusing their efforts on electronic media including 
DIGITAL PHOTO JOURNALING: A USFWS EE CURRICULUM 38 
the use of television and computers, this curriculum development project will focus on 
the use of digital cameras and digital photography.  
Photography has become an ordinary medium used among a wider range of 
people in today’s world.  With the introduction of the digital camera in the late 1980’s 
(Tripsas & Gavetti, 2000), and the emergence of the mobile phone with access to built-in 
camera use, “photography has become even more personal and accessible to a wider 
range of people, especially younger people” (Ishii, 2007, pp. 22-23).  Part of the appeal of 
digital photography is that this approachable medium consists of basic techniques that 
can be easily mastered (Ewald & Lightfoot, 2001).  In fact, “digital cameras represent 
one of the most popular consumer electronics products” (Global Industry Analysts, Inc., 
2011, para. 2), with the global market for digital cameras “projected to surpass 138 
million units by the year 2015” (GIA, 2011, para. 1). 
Furthermore, research implies that photography has “become a voice for youth in 
recent years” (Ishii, 2007, p. 12), and states that “over three quarters of children aged 6 
years and older living in economically developed countries own or have use of a camera” 
(Sharples, Davison, Thomas, & Rudman, 2003, p. 304).  Photography as a medium is 
becoming a familiar and important activity which children might use to express 
themselves in different ways than adults (Sharples et al., 2003). 
Additional appeal to use of the digital camera includes the portability and 
evocative nature of the technology (Ching, Wang, Kedem, & Kedem, 2006b).  Research 
completed by Ching et al., (2006a) describes the digital camera as “highly portable, and 
its use by young children provides a somewhat unique approach to technology in the 
classroom, one that is not bounded by the physical location of ‘computers in the corner’” 
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(p. 257).  Ching, Wang, and Kedem (2006a) confirmed this in their study with 
kindergarten-first grade students, in which they stated “the portability of the digital 
camera facilitated taking technology into physical and social spaces in the learning 
environment it had not been before” (p. 261). Moreover, digital cameras offer immediacy 
to the user, offering youth the opportunity to represent their experience and perspective in 
a relative immediate way (Rudkin & Davis, 2007).   
Trends in visitation numbers to national public lands are also supported by 
increased access and portability of the digital camera.  Growing visitation numbers to 
National Wildlife Refuges since the 1990’s are attributed to an increase in native wildlife 
and bird-watching users, which include wildlife photography (Cordell, Betz, & Green, 
2008).  More broadly, the National Survey of Fishing, Hunting, and Wildlife-Associated 
Recreation (FHWAR) reported an increase of 8.2 million users to public lands who 
watched or photographed wildlife (Cordell et al., 2008).   
Wildlife is just one of the many subjects of digital photography.  Research by 
Sharples et al. (2003) indicates youth are taking photographs for three primary reasons: 
“(a) to capture a moment; (b) to serve as a reminder or memento of something that would 
not be available in the future; and (c) to create an interesting or aesthetic image” (p. 318).  
Sharples et al. (2003) also looked at what youth in three different age groups (7 years, 11 
years, and 15 years) were taking photographs of.  The research found that 11 year olds 
had an “emerging interest in environmental photography” (p. 316) that excluded people, 
of photographs taken outdoors including land- and waterscapes, and of animals (Sharples 
et al., 2003, p. 317).  These photographs illustrate how youth are seeing and showing the 
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natural world, reflecting their knowledge, beliefs, values, and attitudes through 
photography. 
While technology is popular among the general public, it has also been used as a 
research tool, in what is called auto-driven photo elicitation (Samuels, 2004).  The use of 
photography in auto-driven photo elicitation, where participants photographed topics and 
have an opportunity for reflection (Samuels, 2004), evoked greater descriptions and 
details from the participants (Samuels, 2004).  Moreover, reflection of self-taken 
photographs provided “more concrete and emotionally grounded description” (Samuels, 
2004, pp. 1538-1539) in comparison to reflecting on photographs taken by other people.   
In addition to current research techniques utilizing digital photography as a tool, 
the role of integrated technologies within curriculum and the classroom must be 
discussed.  Parry (2002) describes the role of technologies in the classroom as a 
“conversation initiator” through a combination of interaction, not by “providing a 
substitute for the teacher” (p. 126).  Additionally, when integrating technology into 
existing curriculum, Lawless and Brown (1997) indicate the need to “make the best use 
of [the] technology within a framework of current learning theories and models” (p. 127).   
Furthermore, they state the need “not to make the instructional system fit the technology 
but to make the technology fit the instructional systems and formats that have been 
demonstrated to be effective” (Lawless & Brown, 1997, pp. 127-128).  Such practices 
coupled with appropriate technologies, as defined by learning outcomes and students’ 
needs to tackle tasks according to their individual styles and strategies, will lead to the 
creation of new learning environments (Smith, 1996). 
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 One example of appropriate technology being employed in classroom settings is 
described as multimedia technology.  Multimedia learning promotes “student 
understanding by mixing words and pictures” (Mayer, 2003, p. 129).  Through the use of 
words (spoken or printed) and pictures, multimedia learning encourages deeper learning 
in comparison to more traditional modes of communication, including single-medium, or 
through the use of words alone (Mayer, 2003).  Unlike multimedia learning, single-
medium learning involves “adding new information to memory” (Mayer, 2003, p. 126) 
which is “inconsistent with current theories of how people learn” (Mayer, 2003, p. 126), 
namely constructivism, or the use of existing knowledge to build new knowledge 
(Bransford, Brown, & Cocking, 2000). Constructivism however is supported through 
multimedia learning, in which “the student is embedded in active engagement and is 
constantly constructing and reconstructing knowledge through environmental 
interactions” (Llewellyn, 2005, p. 27).  Moreover, multimedia learning theory is 
supported by multimedia effect, “in which students learn more deeply from words and 
pictures than from words alone” (Mayer, 2003, p. 131), and by spatial contiguity effect, 
“in which students learn more deeply when printed words are placed near rather than far 
from corresponding pictures” (Mayer, 2003, p. 133).  
 Further indication in support of the use of multimedia technologies within the 
classroom include its ability to support visual, auditory, tactile, and kinesthetic styles of 
learning (Smith, 1996).  Smith (1996) goes on to say that “adding technology-supported 
learning options improves and greatly expands the ability to accommodate style 
variations” within the classroom (p. 5).  Multimedia technology also supports the 
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following pedagogic approaches: learner oriented, constructivism, and exploratory 
learning (Parry, 2002).   
Learner oriented or a student centered approach, places emphasis on students 
being active participants “in the process of finding, organizing, analyzing, and applying 
information in novel ways to solve problems” (Smith, 1996, p. 3).  Student centered 
practices of technology is supported in research by Ching et al. (2006b) over the use of 
teacher-centered technologies, which can greatly limit the potential for children’s 
learning and development.  
Exponents of constructivist and exploratory learning are explored in research by 
Parry (2002) in which the author integrates multimedia technology in the form of 
storyboards in wildlife sites and suggests utilizing these sites as “objects to think with” 
(p. 128). This constructivist approach integrated with multimedia technology allows 
learners to make connections between their perceptions and other people’s perceptions of 
physical and social experiences.  Thus, there is “an opportunity for the learner to take 
control of the technology and not be controlled by it” (Parry, 2002, p. 128).  
Finally, the literature emphasizes when integrating appropriate technologies into 
the classroom that technology does not teach the students (Jonassen, 1999).  Rather, 
technology should be utilized as a mere tool to view the natural world, through closer 
observation and exploration of the environment (NAAEE, 2004).  In so doing, 
technology will ideally foster curiosity about the world around them and will enable 
students to construct knowledge through direct experience and active learning (Jonassen, 
1999; Parry, 2002). One such example of a multimedia technology that models 
constructivist theory, multimedia effect, spatial contiguity effect, and infuses student 
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centered instruction is digital photo journaling which will be discussed in the next section 
of the literature review.  
Digital Photo Journaling  
Meaningful technology integration is characterized by constructivist theory and is 
achieved  when curricula utilizes authentic tasks that intentionally and actively help 
learners to construct their own meanings from thinking about experiences, allowing for 
more interdisciplinary project-based instruction (Jonassen et al., 1999).  Research further 
indicates that in order to achieve meaningful technology integration, learning must be 
designed from a constructivist approach “that encourages students to learn in a new social 
context and help them to develop an ability to readily create new knowledge, solve new 
problems and employ creativity and critical thinking” (Sadik, 2008, p. 488).  
Digital photo journaling is a method that utilizes aspects of multimedia 
technology to promote student understanding through the combined use of digital 
photography taken by the participant and reflective writing to create an end product or 
photo journal (Ching et al, 2006a; Stevens, Abowd, Truong, & Vollmer, 2003).  Digital 
story telling is a similar method employed by instructors across a range of subjects that 
collectively uses digital cameras, authoring tools, and electronic media outlets to create 
meaningful stories (Sadik, 2008). 
 When integrated into the classroom, “digital cameras and photo journals become 
explicit tools” (Ching et al., 2006a, p. 254) for understanding and interpreting the 
classroom environment.  Photo journals are created through a three step process.  The 
first step is collection or documentation, which consists of taking digital photographs, 
followed by selecting which pictures to include in the final journal.  Lastly, students 
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reflect on the photos included in the journal through written reflections (Ching et al., 
2006a; Ching et al., 2006b; Sadik, 2008).  The methodology for employing digital 
storytelling within the classroom adds a fourth step, “demonstrate, evaluate and replicate” 
(Sadik, 2008, p. 495).  This step is characterized by individuals presenting their work to 
peers and gathering feedback for improvements (Sadik, 2008).  The researchers who 
employed the digital photo journaling technique comment on the final product, stating 
“as each child is unique, so too were their experiences taking pictures and creating photo 
journals” (Ching et al., 2006a, p. 260).   
As stated, digital photo journals are two-fold, containing photography or visual 
aspects and reflection or written aspects.  The interaction of these two supports 
multiliteracy theory (Duncum, 2004).  Duncum (2004) describes the relationship between 
visual imagery and language, written or verbal, as multiliteracy. Multiliteracy is “the 
making of meaning through the interaction of different communicative modes,” 
(Duncum, 2004, p. 253) primarily between two or more discrete systems (Duncum, 
2004).  Additionally, these communicative modes must vary, in what is termed, 
multimodality, or “including a range of modalities, especially language, images and 
sound” (Duncum, 2004, p. 253).  Understanding how these separate modes are employed 
is critical for engaging multiliteracy.  Literacy in this sense is viewed as “dynamic” and is 
“seen to change over time in response to changing applications of technology” (Duncum, 
2004, p. 255).  When these concepts are applied to the combination of written text and 
imagery, as in digital photo journaling, Marantz (1978) indicates the combination of the 
two modes “should provide a much fuller experience than either alone” (as cited in 
Duncum, 2004, p. 256).   
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Furthermore, research indicates the development of meaning when children both 
make and appraise images, thereby strengthening the need for interaction between visual 
and written text (Duncum, 2004).  Ewald and Lightfoot (2001) also emphasizes the 
importance of using pictures that children have taken themselves and have something to 
do with their own lives when using photography as a tool.  Placing words and pictures 
together “invariably changes the meaning of both,” providing a “richer experience than 
just the simple sum of their parts” (Nodelman, 1988, p. 199).  Simply stated, pictures 
show what the words do not tell and the words tell what the pictures do not show 
(Duncum, 2004). 
Moreover, the research indicates that scaffolding questions, presented to prompt 
written reflection of the photographs (Ching et al., 2006b; Stevens et al., 2003) are not 
only “afforded in the digital journal project, they are inherent in the very nature of the 
task” (Ching et al., 2006a, p. 257).  When reviewing the reflections that emerged during 
the creating of the digital photo journal, four basic approaches to reflection were 
identified: descriptive approach, explanatory approach, situative approach, and 
interpretive approach (Ching et al., 2006b).  Children who took the descriptive approach 
to reflection would simply state what the image was composed of (Ching et al., 2006a).  
The explanatory approach to reflections “described the reasoning behind why they took 
or chose particular pictures” (Ching et al., 2006a, p. 264).  The third approach, situative, 
conveys the social or physical context of the picture, placing “the immediate 
photographic subject within a broader understanding of some aspects of the learning 
environment” (Ching et al., 2006a, p. 265).  Lastly, the interpretive approach to reflecting 
described the thoughts or feelings of the photograph’s subject (Ching et al., 2006b). 
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Furthermore, research suggests the multimedia technology of digital photo 
journaling may provide a unique lens for exploring the environment, in which 
“technology becomes an explicit tool” (Ching et al., 2006a., p. 267).  Additionally, the 
results from Ching et al.’s study suggest that “the activity of making a digital photo 
journal provides an opportunity for multiple kinds of complex reflection,” offering “a 
distinct and promising approach to technology integration” (2006a, p. 265).  This new 
lens for integrating technology into the classroom, promotes understanding through 
technology, “as an instrument for meaningful integration and social and personal 
reflection,” using a student centered approach (Ching et al., 2006a, p. 267).   
Likewise, digital storytelling, a similar method for technology integration, 
facilitates the convergence of four student centered learning strategies: “student 
engagement, reflection for deep learning, project-based learning, and the effective 
integration of technology into instruction” (Sadik, 2008, p. 490).  Advocates of infusing 
digital storytelling within curriculum sequencing suggest three ways to support learning 
using stories: as examples of concepts or principles being taught by direct instruction; as 
problem cases to be solved by students; and as advice for students, for helping them learn 
to solve problems (Jonassen & Hernandez-Serrano, 2002).  Through these experiences, 
learning becomes personalized as students improve their involvement in the process of 
learning (Sadik, 2008; Van Gils, 2005).  
These student centered approaches to instruction may be used by “educators at all 
levels and in most subjects,” as these methods “support students’ learning by encouraging 
them to organize and express their ideas and knowledge in an individual and meaningful 
way” (Sadik, 2008, p. 490). Similarly, Ching et al. (2006b) suggest these methods of 
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instruction would best be supported “in a classroom culture that encourages exploration 
and offers freedom for children to explore” (p. 369). 
Methodology implemented by Ching et al. (2006a; 2006b) is congruent with 
research by Engleson and Yockers (1994) which describes developmental characteristics 
of children and implications for environmental education.  Below are four characteristics 
of children in lower elementary grades that support the use of digital photo journaling in 
the classroom: 
 …enjoy pictures and read their own experience into them as they talk 
about what they see. 
 …enjoy using various art forms and media as means of expressing their 
ideas and feelings. 
 …enjoy sharing their experiences with others in their class. 
 …enjoy collecting objects from nature and technology (Engleson & 
Yockers, 1994, p. 161). 
Summary 
As the number of individuals falling subject to Louv’s (2005) nature deficit 
disorder increase, new agency directives are being implemented to increase 
connectedness to nature among the American public.  Among these directives include the 
Department of Interior’s initiative Youth in the Great Outdoors and the U.S. Fish and 
Wildlife’s service priority Let’s Go Outside: Ensuring the Future of Conservation, which 
targets youth populations (DOI, 2010; USFWS, 2010a).   
In an effort to support these directives, agencies are searching for new methods 
for employing connectedness to nature among targeted populations.  Several studies have 
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attempted to define connectedness to nature in terms of the human-nature relationship 
(Mayer & Frantz, 2004; Nisbet, Zelenski, & Murphy, 2009; Perkins, 2010; Schultz, 
2002).  While various instruments to measure adult connectedness to nature have been 
developed (Mayer & Frantz, 2004; Nisbet, Zelenski, & Murphy, 2009; Perkins, 2010), 
Cheng and Monroe (2010) developed the Children’s Connection to Nature Index aimed at 
measuring youth’s “affective attitude toward the natural environment” (p. 1). 
One means of accessing youth populations employed by the National Wildlife 
Refuge System is through environmental education programming.  This project will 
explore the creation of environmental education curriculum aimed at fostering 
connectedness to nature.  Instructional methods and pedagogy in support of this 
curriculum development include: constructivist learning theory, a taxonomy of the 
affective domain, affective assessment, integrated technology use, and reflection of 
quality environmental education (Bybee et al., 2008; Engleson & Yockers, 1994; 
Jonassen et al., 1999; Krathwohl et al., 1964; Llewellyn, 2005; NAAEE, 2004; Parry, 
2002; Popham, 2011).  The instructional method explored throughout this project 
includes digital photo journaling (Cheng et al., 2006a; Cheng et al., 2006b). 
In summary, the act of taking digital photographs in conjunction with written 
reflection provides youth a chance to express their emotions and understandings in a 
simple and insightful way, while constructing their own meanings (Jonassen et al., 1999).  
Letting youth practice this freedom outdoors and providing them a chance to explore 
nature through the comfortable medium of technology, may be an effective way to foster 
connectedness to nature among youth (Rudkin & Davis, 2007).  
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CHAPTER 3 
 
 
PROCEDURES 
 
 The purpose of this project was to investigate the relationship between 
connectedness to nature among upper elementary youth and digital photo journaling to 
guide the development of an environmental education curriculum for non-formal 
educators within the USFWS.  While this curriculum was intended to be piloted at the 
PWLC facility with a primary audience of students enrolled in the Prairie Science 
Classrooms, it was also designed with transferability in mind, to benefit the larger 
USFWS environmental education community.  
Site Selection 
The site selection for this project was due to a request by instructional staff at 
Prairie Wetlands Learning Center (PWLC) for assistance in the development of 
curriculum to address new agency directives implemented by the DOI and USFWS. 
The Prairie Wetlands Learning Center is an off-site learning location for Prairie 
Science Classes (4
th
-5
th
 grades) of the Fergus Falls School District of Fergus Falls, MN in 
partnership with the U.S. Fish & Wildlife Service (USFWS).  Throughout the school 
year, the Prairie Science Class (PSC) is comprised of eight classes, four fourth grade 
classes and four fifth grades classes, enrolling approximately 25-30 students per class.  
Four full-time formal educators, two grade four and two grade five instructors, from the 
Fergus Falls School District, as well as on-site USFWS instruction systems specialists are 
responsible for providing daily instruction designed to address the Minnesota Academic 
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Standards.  Subject content areas include science, health, language arts, and art (M. 
Conner, personal communication, May 9, 2011). 
 Each class is on-site at PWLC for approximately one half of each school day, 
which is divided into a morning and afternoon schedule, resulting in approximately 2.5 
hours of instruction at PWLC per day.  The remainder of the day students receive 
instruction at Cleveland Elementary School in Fergus Falls, MN (M. Conner, personal 
communication, May 9, 2011).  While at the PWLC, the PSC has access to a 330-acre 
outdoor classroom at the PWLC, located just outside of Fergus Falls, MN.  The site 
includes both native and restored prairie, twenty eight wetlands, an oak savanna and 3.5 
miles of trails (USFWS, 2011a). 
 USFWS instructional systems specialists also lead educational lessons for these 
4
th
 through 5
th
 grade students one day per week as part of Ranger Day.  These Ranger 
Days include approximately two hours of instruction, including a short indoor 
introduction to the topic, followed by an outdoor field experience (M. Conner, personal 
communication, May 9, 2011). 
Curriculum Design 
 The curriculum for this project was designed using sound educational and EE 
practices outlined in Chapter Two to meet the curricular needs of the formal instructors of 
the Prairie Science Classes as well as non-formal USFWS educational instructors.  The 
overall process guiding the development of this curriculum was based on the model 
outlined in the Wisconsin Department of Public Instruction’s A Guide to Curriculum 
Planning in Environmental Education (Engleson & Yockers, 1994).  The steps for this 
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curriculum development project, as well as the results outlined in Chapter Four, are 
described in the following sections. 
Needs Assessment 
  According to Engleson and Yockers (1994), a needs assessment should be 
conducted in which educators are surveyed about current instructional programming and 
used to develop and implement a new curriculum.  The completion of an informal needs 
assessment ensured that the developed curriculum met the current needs of the formal 
instructors for the Prairie Science Classes as well as non-formal educators for the 
USFWS and was used to guide the creation of the individual lessons in the curriculum 
(i.e. length of lessons, subject areas included, lesson content, alignment with academic 
standards, etc.). 
Specifically, the informal needs assessment was used to gather teacher and 
administrator input regarding subject areas and lesson content, lesson length, and lesson 
structure. The needs assessment was conducted through various methods including e-
mail, conference calls, a site visit, classroom observation, and formal meetings with the 
instructional and administrative staff at PWLC, as well as formal educators from PSC. 
The PWLC instructional staff and formal educators from PSC expressed a 
preferred lesson length of 60 minutes.  Suggested lesson topic areas aligned with the 
USFWS mission and included: plant germination, wildlife management, land 
management practices, conservation, animal habitats and communities.  Through the 
informal needs assessment, scheduling conflicts effecting the pilot test period due to 
required state standardized testing were discussed, in additional to technology equipment 
needs.  
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Development of Curriculum Philosophy 
The philosophy of an environmental education curriculum should reflect the 
organization’s, agency’s, or district’s overall educational philosophy (Engleson & 
Yockers, 1994).  Because this curriculum was developed with the instructional audience 
of non-formal USFWS staff in response to new agency directives, the underlying 
philosophy will reflect both the mission of the USFWS and the educational philosophies 
outlined in Chapter Two.  The environmental education philosophy of the USFWS reads 
as follows:  
a process designed to develop a citizenry that has the awareness, knowledge, 
attitudes, skills, motivation, and commitment to work cooperatively towards the 
conservation of the Nation’s environmental resources. It incorporates on-site, off-
site, and distance learning materials, activities, programs, and products that 
address the audience’s course of study, refuge purpose(s), physical attributes, 
ecosystem dynamics, conservation strategies, and the Refuge System mission. 
(USFWS, 2006c) 
This includes emphasizing an experiential and constructivist approach to learning by 
providing educational opportunities targeting a variety of learning styles, emphasizing 
locally relevant lesson content, and engaging students in complex inquiry and reflective 
work.  Furthermore, environmental education topics should be infused throughout the 
subject areas and sequentially build upon prior content while aligning with academic 
standards and affective and cognitive development patterns of learners.   
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Development of Curriculum Goals 
According to Engleson and Yockers (1994), the goals of the curriculum must 
relate to the needs identified in the assessment process and to the district’s, agency’s, or 
organization’s philosophy.  Therefore, the goals(s) of this curriculum include: 
1. To provide upper elementary students with an opportunity to explore the 
overarching question: how do our actions influence fish, wildlife, plants, and their 
habitats?  
2. To increase upper elementary students’ language arts and science skills, aligning 
with Minnesota Academic Standards, national academic standards, and 
Environmental Literacy Benchmarks. 
3. To foster connectedness to nature in upper elementary students through digital 
photo journaling, implementation of affective learning objectives, and direct 
experience in the natural environment. 
Development of Conceptual Framework 
 The conceptual framework of the curriculum should organize developmentally 
appropriate objectives into a sequence (Engleson & Yockers, 1994).  Based on the 
curricular goals identified for this curriculum project, the curricular framework developed 
has three areas of concentration: 1. conceptual, 2. affective, and 3. skills.     
Aspects of the conceptual framework (see Appendix D, p. 178) are reflected in 
each lesson under stage one of the backward design template, labeled understandings. 
The conceptual framework for this curriculum was guided by Minnesota Academic 
Standards in science and language arts subject areas, National Science Educational 
Standards, National Standards for the English Language Arts, and the Minnesota Office 
DIGITAL PHOTO JOURNALING: A USFWS EE CURRICULUM 54 
of Environmental Assistance’s Environmental Literacy Scope and Sequence (2002) to 
ensure content reflected quality EE, contained developmentally appropriate material, was 
standards-based, and aligned with USFWS.  Furthermore, the combined use of Minnesota 
and National Academic Standards increased the availability of this curriculum to be 
transferred throughout the National Wildlife Refuge System.  A matrix of academic 
standards supported by the curriculum is found in Appendix D (p. 182), and grouped by 
grade four and grade five.   
The sequential process identified in the affective framework (see Appendix D, p. 
179) was guided by the environmental education curriculum framework developed by 
Engleson and Yockers (1994), the Taxonomy of Education Objectives: Affective Domain 
(Krathwohl, Bloom, & Masia, 1964), and Winther’s (1991) value classification.   
Lastly, the development of this skills framework (see Appendix D, p. 180) was 
guided by the North American Association for Environmental Education’s (NAAEE) 
(2004) Guidelines for Excellence in Environmental Education,  Engleson and Yockers’ 
(1994) environmental education curricular framework, Bloom’s Taxonomy of Education 
Objectives: Cognitive Domain (1956) and skills identified by the American Association 
for the Advancement of Science (1993).  The skills framework addresses thinking and 
processing skills developed throughout the curriculum to reach knowledge and 
understanding toward fish, wildlife, plants, and their habitats. 
 The scope and sequence developed for this curriculum, which identifies what 
students should have achieved upon completion of the curriculum experience, states: 
students will be introduced to examples of natural and social systems and will learn to 
identify the parts and objects of these systems.  Through the exploration of these parts 
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and objects, students will explore the interactions and relationship between social and 
natural systems (MOEA, 2002).  Furthermore, grade-level Environmental Literacy 
Benchmarks communicate what upper elementary students should understand about 
social and natural systems (MOEA, 2002).  The Environmental Literacy Benchmarks for 
grades three through five include:  
 In social and natural systems that consist of many parts, the parts usually 
influence one another. 
 Social and natural systems may not function as well if parts are missing, 
damaged, mismatched or misconnected (MOEA, 2002, p. 10). 
Lastly, to accomplish the curriculum’s philosophy, goals, and frameworks, an 
overarching question was developed to guide student’s development of knowledge and 
understanding.  The overarching question guiding this curriculum is: how do our actions 
influence fish, wildlife, plants, and their habitats? The curriculum’s scope, sequence, and 
overarching question, as well as alignment to academic standards, are found in Appendix 
D (p. 98).   
Development of Lesson Plans 
Upon completion of the curriculum scope and sequence, guided by the informal 
needs assessment, curriculum philosophy and goals, lessons were created to address the 
overarching question and understanding(s) identified in the curricular framework.  To 
maintain consistency during curriculum development, all lessons were created using a 
template adapted from Wiggins and McTighe’s (2005) Backward Design Model (see 
Appendix C).  
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Lessons were constructed to fit the 5E Instructional Model, originally developed 
for science curriculum projects (Bybee et al., 2008).  This model fits the constructivist 
oriented approach to teaching and learning (Bluhm et al., 1995; Bybee et al., 2008; 
Llewellyn, 2005) and is based on an inquiry approach to learning (Peters & Gega, 2002).  
The 5E Learning Cycle includes the following five step process of instruction: 
engagement, exploration, explanation, extension, and evaluation.   
Digital photography directions incorporated into the instructional methods were 
intentionally left vague.  Digital photography was designed to be used as a tool to explore 
the natural world, in which students are able to document their understandings of 
concepts explored in the classroom and in the field.  Students were provided with a 
variety of options to create written reflections in the digital photo journal that 
complemented the connections documented via photography.  
To encourage the development of affective learning objectives aimed at fostering 
connectedness to nature in youth, a common theme was used to guide the curriculum, 
Aldo Leopold.  As a pioneer in conservation, Aldo Leopold recognized the importance of 
a “well-informed and resource-educated public in advancing wildlife conservation and 
restoring rare or endangered species” (Division of Education Outreach, 2004, p. 2-3).  
Furthermore, Leopold explored the concept of the human-nature relationship in his text, 
A Sand County Almanac, in which he wrote of a land ethic which includes “soils, waters, 
plants, and animals, or collectively: the land” (1966, p. 239).  Throughout the curriculum, 
Leopold serves as a conservationist mentor, in which his writings set the stage for student 
exploration in the field, and the development of an earth ethic in the culminating lesson.   
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Lastly, in an effort to ensure educator-friendly lessons, all lessons contained: 
vocabulary, assessment evidence, materials, resources, and a series of extension activities 
to further support the identified learning understanding(s) and identified outcomes.   
Learning Activity Assessment 
 Engleson and Yockers (1994), Popham (2011), and Wiggins and McTighe (2005) 
stress the fundamental role assessment plays in developing learning activities and the 
importance of infusing assessment throughout the curriculum development process.  
Formative assessment, as described above, was built into each lesson and designed for 
the educator to evaluate the students’ level of understanding of student outcomes and 
conceptual understandings.  Examples of formative assessment infused throughout this 
curriculum include: class discussion, assessment of photographs and written reflection 
included in digital photo journals, and student checklists.  The self-reporting student 
checklists are designed to evaluate the level of inclusion of student outcomes 
incorporated into digital photo journals.  
 Summative assessment was also built into the final lesson of the curriculum.  This 
lesson requires students to make connections throughout the curriculum by building on 
concepts explored, photographs taken, and previous reflections written.  These formative 
and summative student assessment tools built into the curriculum can be used by the 
instructor to provide a general sense of student knowledge, awareness, attitudes, and 
connectedness to nature. 
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Evaluation 
Content Expert Review 
 The lessons were reviewed by a committee of six content experts from the 
University of Minnesota Duluth, the U.S. Fish and Wildlife Service, and the Fergus Falls 
Public School District – Prairie Science Class, representing expertise of formal and non-
formal environmental education backgrounds during March of 2012.  The committee of 
content experts included: Julie A. Ernst, Ph.D., instructional design and environmental 
education; Terrie Shannon, Ph.D., instructional design and technology-based education; 
Kevin Zak, M.Ed., instructional design and science and inquiry education; Molly 
Stoddard, USFWS Instructional Systems Specialist; Matt Conner, Director of the 
USFWS PWLC and educational outreach; and Mona Davis, 4
th
 grade formal educator at 
PSC.  A visual representation of the evaluation process is found in Appendix E. 
 The review occurred through a systematic approach in which a pre-pilot 
evaluation questionnaire (see Appendix A) addressing the goals, objectives, materials, 
background information, content, activities, and outcomes of each lesson was distributed.  
The questionnaire had additional space for reviewers to include suggestions for 
curriculum improvement in the areas of educational soundness and content accuracy.  
Recommendations and suggestions were used to revise lessons accordingly (see 
Appendix F).  
Pilot Test  
 Mona Davis, a fourth grade formal educator and licensed Minnesota teacher from 
PSC, conducted the pilot test of the curriculum following the content expert review in 
March and April of 2012.  Six of the thirteen lessons from the curriculum were pilot 
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tested by the cooperating educator.  Upon completion of the pilot test, the cooperating 
educator provided systematic feedback regarding lesson quality, developmental 
appropriateness, and general lesson improvement, via the post-pilot evaluation 
questionnaire found in Appendix B.  Recommendations and suggestion were used to 
revise lesson accordingly (see Appendix F).   
 The curriculum was not formally evaluated to determine whether the student 
learning outcomes for each lesson were achieved.  Furthermore, determining whether the 
learning outcomes including connectedness to nature were achieved was outside the 
scope of this curriculum project.  
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CHAPTER 4 
 
 
RESULTS 
 
The purpose of this project was to investigate the relationship between 
connectedness to nature among upper elementary youth and digital photo journaling to 
develop an environmental education curriculum for non-formal educators within the 
USFWS located at Prairie Wetlands Learning Center in Fergus Falls, MN.  In order to 
accomplish this, curriculum development was guided by the Wisconsin Department of 
Public Instruction’s A Guide to Curriculum Planning in Environmental Education 
(Engleson & Yockers, 1994), as outlined in detail in Chapter Three. 
Curriculum development was also guided by information gathered through an 
informal needs assessment, site visit to Fergus Falls, MN, and classroom observation.  
Information gathered from the these processes, as well as an extensive literature review 
helped scaffold the initial structure for developing the curriculum: Capturing Creativity: 
A digital photo journal curriculum – A U.S. Fish and Wildlife Service Environmental 
Education Curriculum for Upper Elementary Students (see Appendix D).  
After completion of the initial draft of the curriculum, a committee of six 
individuals participated in a content expert review, evaluating the curriculum for 
educational soundness and content accuracy.  Recommendations were compiled and 
lessons were revised accordingly (see Appendix F). 
Following the content expert review, six of the thirteen lessons were also 
evaluated for lesson quality and developmental appropriateness.  Again, 
recommendations were gathered systematically (see Appendix F) and lessons were 
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revised accordingly. Non-formal emails and comments collected from the post-pilot 
evaluation form suggested students enjoyed lessons.  However, lessons were not formally 
evaluated to determine if students’ learning outcomes or connectedness to nature were 
achieved. Samples of student work collected during the pilot test can be viewed in 
Appendix G.  
Upon completion of the intended curriculum sequencing, thirteen lessons were 
developed for a total of 19.5 contact hours.  However, taking into account feasibility of 
implementation of the curriculum in its entirety, and in an interest to best serve the site 
needs of the academic program, a condensed curriculum was created (see Appendix D, p. 
99), in which educators choose lessons from a pre-determined sequence.  The condensed 
curriculum consists of seven lessons for a total of 10.5 contact hours.  Intended use of the 
curriculum is found in Appendix D (p. 99).    
The final version of the thirteen developed lessons and supporting materials 
comprising the Creative Celebrations: A Digital Photo Journal Curriculum is found in 
Appendix D. 
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CHAPTER 5 
 
 
SUMMARY 
 
The final product of this project is a compilation of thirteen lessons integrating 
digital photo journaling techniques aimed at fostering connectedness to nature among 
upper elementary students for USFWS non-formal educators located at Prairie Wetlands 
Learning Center in Fergus Falls, MN (see Appendix D).  This interdisciplinary 
environmental education curriculum designed for the USFWS is aligned with Minnesota 
State Academic Standards in the science and language arts, the National Science 
Education Standards, the National Standards for the English Language Arts, and 
Environmental Literacy Benchmarks outlined by Minnesota Office of Environmental 
Assistance (2002).  The digital photo journaling environmental education curriculum has 
three intended outcomes:   
1. To provide upper elementary students with an opportunity to explore the 
overarching question: how do our actions influence fish, wildlife, plants, and their 
habitats?  
2. To increase upper elementary students’ language arts and science skills, aligning 
with Minnesota Academic Standards, national academic standards, and 
Environmental Literacy Benchmarks. 
3. To foster connectedness to nature in upper elementary students through digital 
photo journaling, implementation of affective learning objectives, and direct 
experience in the natural environment. 
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To support these goals, the curriculum was built around one overarching question: How 
do our actions influence fish, wildlife, plants and their habitats? 
 The need for this curriculum was supported by new agency directives put forth by 
U.S. conservation agencies aimed at re-connecting youth with nature, including the DOI 
“Youth in the Great Outdoors Initiative” (2010)  and the USFWS service priority “Let’s 
Go Outside: Ensuring the Future of Conservation” (2010a).  The informal needs 
assessment conducted with instructional and administrative staff at PWLC, as well as 
formal educators from PSC in Fergus Falls, MN, further supported the need and 
development of this curriculum. 
Reflection on the Process 
 While literature supporting the development of environmental education 
curriculum material is vast, there is minimal literature supporting the development of 
connectedness to nature programming.  The literature suggests the following when 
developing programming materials that aim to develop an emotional affinity toward 
nature: to incorporate educationally integrated experiences with nature; to incorporate the 
accompaniment of a role model who will transmit nature values and enjoyment (Kals et 
al., 1999); and to develop extended programs of ten hours or greater in length (Rickinson, 
2001; Schultz & Tabanico, 2007; Zelezny, 1999).  
Furthermore, the role of integrating technologies within the classroom and 
curriculum was explored to build the foundation for this curriculum project.  Lawless and 
Brown (1997) provided valuable information concerning technology integration into 
education material, stating it is not the point “to make the instructional system fit the 
technology but to make the technology fit the instructional systems and formats that have 
DIGITAL PHOTO JOURNALING: A USFWS EE CURRICULUM 64 
been demonstrated to be effective” (pp. 127-128).  This concept was used to support the 
integration of multiliteracy technology, digital photo journaling, into a curriculum shaped 
by best practices in the field of environmental education. 
This literature-based summary provided a foundation upon which a curriculum 
could be developed in response to DOI and USFWS directives.  Developing a set of 
learning activities that aimed to support the complex framework encompassing 
connectedness to nature was further guided by the Wisconsin Department of Instruction 
text, A Guide to Curriculum Planning in Environmental Education (Engleson & Yockers, 
1994). 
The Backward Design model (Wiggins & McTighe, 2005) was useful for 
developing this unit and associated learning activities.  The systematic framework 
outlined in the three stages of this curriculum design model allowed for easy integration 
of information gathered by the informal needs assessment.  Furthermore, combining the 
5E Instruction Model (Bybee, 1989) into each lesson provided a systematic approach to 
learning activity progression throughout the curriculum.  Lessons were organized using 
an adapted lesson plan template (see Appendix C) outlining the various stages of 
backward design. 
One of the most instrumental tools created for the development of this 
curriculum’s learning activities was the curricular framework, comprised of three 
concentrations: 1. conceptual, 2. affective, and 3. skills (see Appendix D, p. 178).  These 
frameworks were used to develop the sequencing of topics and understandings built 
throughout the unit.  With a clear end goal in mind, as described by stage one of 
backward design (Wiggins & McTighe, 2005), developing learning activities became a 
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focused and guided process.  The needs assessment identified academic learning 
standards, curricular philosophy, and curricular goals also supported the development of 
the curricular framework. 
As described in Chapter Three, the curriculum was evaluated by a committee of 
content experts from the University of Minnesota Duluth, Prairie Wetlands Learning 
Center, and the Prairie Science Class.  A pilot test was also conducted by a fourth grade 
formal educator at PSC, in which six of the thirteen lessons were implemented and 
evaluated.  Recommendations provided by experts and the pilot test instructor proved to 
be helpful in revising lessons for future USFWS non-formal educator use.  
Reflection on the Significance 
 Digital photography is a tool that provides the user the ability to capture a 
moment onto the world, recording knowledge, beliefs, values, and attitudes viewed 
through the user’s eyes (Sharples et al., 2003).  Coupling digital photograph with written 
reflections into a digital photo journal supports multiliteracy theory, in which meaning is 
developed “through the interaction of different communicative modes” (Duncum, 2004), 
thereby providing a much fuller experience than using either tool alone.  This project is 
significant in that it explores the role multimedia technology plays in fostering 
connectedness to nature among upper elementary students, thereby providing increased 
understanding of program characteristics. 
Conservation agencies have recognized a “shift in our relationship to the natural 
world” (Louv, 2005, p. 2) in which children’s direct contact with nature has decreased at 
alarming rates over the past 20 years (Kellert, 2005; Louv, 2005; Taylor & Kuo, 2006). 
One question many of these conservation agencies are asking, as well as Louv (2005) is 
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where will future conservationists come from?  This curriculum supports DOI and 
USFWS directives aimed to foster connectedness to nature among youth through the 
method of digital photo journaling. 
Finally, this curriculum has the potential to impact regional and national USFWS 
environmental education programming, by providing a transferrable environmental 
education curriculum to non-formal educators within the USFWS.  Furthermore, this 
ready to implement curriculum grounded in best practices and current research in 
environmental education and supporting fields has the potential to foster connectedness 
to nature among upper elementary students through technology integration methods. 
Future Plans 
 The ultimate goal in developing this curriculum was to provide a transferable 
curriculum to non-formal environmental educators within the USFWS to be used as a 
tool to foster connectedness to nature among youth in response to agency directives.  The 
development of this curriculum was the first step in this process.  
Future steps for increasing transferability of this curriculum include developing a 
formatting schema for the curriculum to allow for easy duplication and electronic and 
hard copy publication of the learning activities and supporting materials.  This would 
allow for increased exchange of the curriculum between field stations and educators 
within Region 3 of the USFWS.  Other areas of improvement include: developing a 
seasonal matrix, in which lessons are grouped by seasonal significance; adding 
comprehensive backgrounds to support each topic area explored in the learning activities; 
and providing sample layout options for developing student digital photo journal pages.  
These steps would increase the usability of the curriculum by reducing preparation time 
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for educators.  Furthermore, to increase the potential geographic audience reached by this 
curriculum lessons should be revised to match the ecosystem diversity observed within 
Region 3 of the USFWS, which includes: prairies, great lakes, big rivers, and eastern 
broadleaf forests.  Finally, adaptations should be included for delivering learning 
activities and assessing understandings for individuals with varying ability levels, thereby 
allowing a spectrum of opportunities for students to succeed.   
In an effort to reach a larger audience, outside of the USFWS Region 3, the 
following outlets may be explored for future curriculum dissemination: distribution of the 
curriculum with the USFWS National Conservation Training Center, Division of 
Education Outreach in Shepherdstown, WV; development of a pre-conference workshop 
or seminar for a national-level professional organization such as the North American 
Association of Environmental Education or the National Association of Interpretation; 
development of a practitioner-based workshop for a state-level organization, such as the 
Minnesota Association for Environmental Education; adapting the curriculum to meet the 
needs of the Minnesota based environmental education foundation, the Jeffers 
Foundation; or development of a content piece for a journal aimed at elementary school 
science teachers, such as the journal Science and Children, published by the National 
Science Teachers Association.  
While this curriculum was formatively evaluated via content expert reviews and 
pilot testing, it was outside the scope of this project to conduct a summative evaluation of 
the curriculum.  Future steps for developing this curriculum should include conducting a 
formal summative evaluation, in which student learning outcomes and levels of 
connectedness to nature among youth participants are assessed. 
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Conclusion 
 While children are reportedly spending more time indoors using electronic 
medias, watching television, or looking at computer monitors, thereby falling subject to 
what Louv calls nature deficit disorder (2005), this curriculum uses technology as an 
inspiration to foster connectedness to nature among youth through the method of digital 
photo journaling.  This unique method provides an opportunity to enhance students’ 
relationship to the natural world.  Using photography as a lens to explore the natural 
world, and written reflection to develop connections to affective learning objectives, U.S. 
conservation agencies such as the U.S. Fish and Wildlife Service can use this curriculum 
as a model for employing connectedness to nature among target populations.  
 Developing this curriculum and conducting a formative assessment proved to be 
time intensive and challenging, but was an exciting first step in fulfilling my desire to 
create a transferable curriculum for environmental educators within the USFWS.  The 
road ahead is not without new challenges though, as many National Wildlife Refuge field 
stations do not mirror the unique environmental education set-up found at the PWLC in 
Fergus Falls, MN.  Rather, field station educational programming consists of short-term, 
one-time visits to refuges, which lacks sequential development (Ernst & Stanek, 2006).  
However, it is my hope that in future years this curriculum will become an integral part 
of USFWS environmental education curriculum and will be disseminated to field stations 
across Region 3. 
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APPENDIX A 
 
 
PRE-PILOT EVALUATION FORM 
 
Dear Instructor/Evaluator, 
Please complete the following questions, one Evaluation Form per lesson, by selecting 
one of the responses and providing further comments as needed.  Please E-MAIL YOUR 
FEEDBACK TO ME at kara.zwickey@gmail.com BY March 23, 2012. Your honest 
feedback, time and expertise are appreciated, as they help make the curriculum the best it 
can be!  Thank you for your participation! 
 
 
Lesson:_________________________________________________________________ 
 
Goals/Objectives 
1. Is the purpose of this lesson clear? 
 
Yes          Needs Improvement          No 
 
2. Is the level of objectives age appropriate 
for students? 
 
Yes          Needs Improvement          No 
 
3. Is the number of objectives appropriate 
for students? 
 
Yes          Needs Improvement          No 
 
4. Would these objectives help you meet 
other classroom objectives? 
 
Yes          Needs Improvement          No 
 
5. Are there opportunities within these 
objectives for students of varying levels of 
ability to succeed in their own ways? 
Yes          Needs Improvement          No 
 
Suggestions: 
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Materials 
6. Are the materials safe for use by students 
or are safety cautions clearly identified? 
 
Yes          Needs Improvement          No 
 
7. Are the directions for using the materials 
clear? 
 
Yes          Needs Improvement          No 
 
 
Suggestions: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Teacher Background 
8. Is the background for the lesson content 
helpful? 
 
Yes          Needs Improvement          No 
 
9. Is the procedure for the lesson 
adequately explained? 
 
Yes          Needs Improvement          No 
 
10. Are the suggested time requirements 
reasonable? 
 
Yes          Needs Improvement          No 
 
11. Are the suggested terms that will be 
introduced to your students at an 
appropriate difficulty level? 
 
Yes          Needs Improvement          No 
 
 
Suggestions: 
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Lesson Content and Activities 
12. Are the activities/instructional methods 
appropriate for students? 
 
Yes          Needs Improvement          No 
 
13. Do the activities match the objectives? 
 
Yes          Needs Improvement          No 
 
14. Did students find the activities 
interesting and/or fun? 
 
Yes          Needs Improvement          No 
 
15. Are the activities and handouts gender-
free and ethnically appropriate? 
 
Yes          Needs Improvement          No 
 
 
Suggestions: 
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Outcomes 
16. Do you think this lesson is a good use 
of class time? 
 
Yes          Needs Improvement          No 
 
17. Do you think the identified academic 
standards were met? 
 
Yes          Needs Improvement          No 
 
18. Do you think the objectives were met?  
 
Yes          Needs Improvement          No 
 
19. Do you think this lesson could 
contribute to a greater appreciation of our 
environment/its resources? 
 
Yes          Needs Improvement          No 
 
 
Suggestions: 
 
 
 
 
  
Adapted with permission from J. Ernst, 2006.   
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APPENDIX B 
 
 
POST-PILOT EVALUATION FORM 
 
Dear Piloting Instructor, 
Upon piloting a lesson in your classroom, please complete the following questions, 
providing further comments as needed.  Please complete one evaluation form per piloted 
lesson.  Completed feedback can be e-mailed to kara.zwickey@gmail.com or mailed in 
the enclosed stamped envelope by April 13, 2012. Your honest feedback, time and 
expertise are appreciated, as they help make the curriculum the best it can be! Thank you 
for your participation! 
 
Lesson Title:________________________ 
 
Time Management 
1. How long did the lesson take to 
implement? 
Approximate Time: _____ 
2. Were the suggested time 
requirements reasonable? Yes □    Needs Improvement □     No□ 
 
Comments: 
 
 
Lesson Structure 
3. Did you make changes to the 
lesson? Yes □              No□ 
4. Please explain any changes made to the lesson below: 
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Teacher Background 
5. Was the background for the lesson 
content helpful? Yes □     Needs Improvement □    No□ 
6. Was the procedure for the lesson 
adequately explained? Yes □     Needs Improvement □    No□ 
 
Comments: 
 
 
Lesson Content and Activities 
7. What went well when piloting the lesson? 
 
8. What did not go well when piloting the lesson? 
 
9. Did students find the activities 
interesting and/or fun? Yes □     Needs Improvement □    No□ 
10. Did you find the lesson interesting 
and/or fun to teach? Yes □     Needs Improvement □    No□ 
 
Comments: 
 
 
Outcomes 
11. Did you feel the lesson was 
successful at meeting the stated 
objectives? 
Yes □     Needs Improvement □     No□ 
 
Comments: 
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APPENDIX C 
 
 
BACKWARD DESIGN TEMPLATE 
Template adapted from Wiggins and McTighe’s (2005) Backward Design Model, and 
Bybee’s (2008) BSCS 5E Model. 
Lesson Title:_________________                                     Discipline Focus:___________  
Grade Level: _________                                                   Length of Lesson: __________                                               
 
Synopsis: 
 
Overarching Question: 
 
Stage 1:  Desired Results 
Content Standard(s): 
MN Academic Standard(s): 
 
National Standard(s): 
 
Environmental Literacy Benchmark(s): 
 
Understanding(s): 
Students will understand: 
  
Vocabulary: 
  
Student outcomes: 
Students will be able to: 
  
Stage 2: Performance & Assessment Evidence 
Performance Task(s): 
  
Assessment/Other Evidence: 
  
Stage 3: Learning Plan 
Materials: 
  
Optional Materials: 
  
Learning Activities: 
Engage: 
 
Explore: 
 
Explain: 
 
Extend: 
 
Evaluate: 
Extensions 
 
Resources 
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Dear Refuge Managers, 
Capturing Creativity: A Digital Photo Journal Curriculum is an interdisciplinary, 
standards-based, environmental education curriculum designed for students in grades 4 
and 5.  Each lesson is aligned with Minnesota Environmental Literacy Scope and 
Sequence Benchmarks, Minnesota State Academic Standards and national academic 
standards in science and English language arts content areas.   
 
In addition to aligning with state and national academic standards, this curriculum also 
supports agency directives, including the 2010 Department of the Interior’s Youth in the 
Great Outdoors Initiative, and the U.S. Fish and Wildlife Service (USFWS) agency 
priority, Let’s Go Outside: Ensuring the Future of Conservation.  These directives seek to 
provide youth with meaningful experiences in the outdoors, leading to life-long 
connections with the natural world while building the next generation of conservation 
professionals (National Conservation Training Center, 2010; USFWS, 2010a). 
 
As aligned with the USFWS mission statement, all lessons aim to explore the overarching 
question of how do our actions influence fish, wildlife, plants, and their habitats. Lessons 
are further guided by the scope and sequence of the curriculum which explores the parts 
and objects of natural and social systems, in addition to exploring the interactions and 
relationships between the systems. 
 
Guided by conservationist Aldo Leopold’s classic literary text, A Sand County Almanac, 
this curriculum aims to build student awareness and knowledge of fish, wildlife, plants, 
and their habitats, while developing a personal environmental ethic through inquiry based 
activities, affective learning objectives, and direct experiences in the natural environment. 
 
With the help and guidance of educators, students create a digital photo journal whereby 
the students capture images and written reflections of their experiences in nature.  This 
digital photo journal serves as a working notebook, documenting students’ growing 
perceptual awareness, knowledge, and understanding of the natural environment. 
 
In closing, this environmental education curriculum supports the USFWS mission, 
various agency directives, and two priority wildlife dependent recreational uses, 
environmental education and wildlife photography, as identified in the 1997 National 
Wildlife Refuge System Improvement Act.  It is my hope that this curriculum guide will 
serve not only as a tool for infusing digital photography into environmental education, 
but as a tool for fostering connectedness to nature and cultivating conservation minded 
citizens.  
 
Yours in Conservation, 
  
Kara Zwickey 
Curriculum Developer 
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Dear Educators,  
Capturing Creativity: A Digital Photo Journal Curriculum is an interdisciplinary, 
standards-based, environmental education curriculum designed for students in grades 4 
and 5.  Each lesson is aligned with Minnesota State Academic Standards, Minnesota 
Environmental Literacy Scope and Sequence Benchmarks, the National Science 
Education Standards, and the National Council of Teachers of English guidelines for 
teaching the English language arts. 
 
All lessons aim to explore the overarching question, how do our actions influence fish, 
wildlife, plants, and their habitats.  Lessons are further guided by the scope and sequence 
of the curriculum which explores the parts and objects of natural and social systems, in 
addition to exploring the interactions and relationships between the systems. 
 
The Capturing Creativity curriculum takes a unique cross-disciplinary approach to 
natural resource education, combining language arts, science, nature journaling, and 
digital photography.  Lessons are guided by Aldo Leopold’s classic literary text, A Sand 
County Almanac, and are filled with a variety of skills aimed to increase students’ 
affective learning experiences.  Though inquiry based activities, affective leaning 
objectives, and direct experiences in the natural environment, students will build their 
awareness and knowledge of fish, wildlife, plants, and their habitats.    
With the help and guidance of educators, students will be asked to create a digital photo 
journal throughout the curriculum, whereby the students will capture images and written 
reflections of their experiences in nature.  This digital photo journal will serve as a 
working notebook, documenting students’ growing perceptual awareness, knowledge, 
and understanding of the natural environment.  
 
In closing, it is my hope that this curriculum guide will serve not only as a tool for 
infusing digital photography into environmental education, but as a tool for fostering 
connectedness to nature and cultivating conservation minded citizens.  
 
 
Yours in Education,  
 
Kara Zwickey 
Curriculum Developer 
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BACKGROUND 
 
Below are a few helpful hints and resources to introduce you to the world of 
photography. Looking for more resources? See the resources section below for additional 
tips and tricks for infusing photograph into the outdoor classroom. 
 
CAMERA FUNCTIONS: 
Battery Life Meter: 
 Always ensure your camera’s battery life is full before heading into the outdoor 
classroom.  Having trouble finding this function? Look for a battery image on 
your camera screen. When the battery is full, the battery life meter will appear 
full.  As the battery life is used up, the battery life meter will appear empty. 
Flash:  
 Use this function to control the amount of light in your field of view.  Practice 
taking pictures with the flash on and off. Having trouble finding this function? 
Look for a lightning bolt with an arrow point down. 
Macro: 
 This function is best used for extreme close-up pictures of flowers and insects.  
Having trouble finding this function?  Look for a flower that resembles a tulip. 
Zoom:  
 Use this function to move in closer to your point of interest.  Practice using zoom 
to increase the size of the object as you stand in one spot. Details will emerge the 
closer you get.  Having trouble finding this function? Look for a W or T, on your 
camera. T stands for telephoto and will zoom in.  The W stands for wide angle 
and will zoom out. 
Delete Button:  
 Use this function to delete unwanted photographs.  Follow the on-screen 
instructions to delete photographs.  Having trouble finding this function? Look for 
a garbage bin on your camera. 
 
COMPOSITION TECHNIQUES: 
Experiment taking pictures with the following composition techniques: 
Rule of Thirds 
 Use this composition technique when wanting to provide balance to a photograph.  
Imagine your field of view is broken down into thirds, both horizontally and 
vertically, thereby leaving nine parts.  Place points of interest at intersecting lines, 
or off center. 
 
Field of view broken into thirds: 
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Leading Lines 
 Leading lines in a photograph can help guide the viewer’s eye within an image. 
These pathways can tie multiple points of interest together, or move a viewer’s 
eye to the subject.  Leading lines can also provide depth to the field of view.  
Practice experimenting with converging lines, intersecting lines, or diagonals.   
 
Unusual Perspective 
 Get creative! Take photographs from unusual angles and perspectives to create 
compelling photographs.  Practice lying on your back to look up at an image, or 
crouch low to face your object at eye level.  How does the image change if you 
crawl up high to get a bird’s eye view?  
 
CLASSROOM MANAGEMENT TIPS: 
Sharing Cameras: 
 When sharing cameras between small groups of students, managing who took 
what photograph can be tricky.  At the start of each student’s turn to use the 
camera, take a photograph of the individual.  This will mark where his/her 
photographs begin.  
 
Managing Photographs: 
 It’s easy to get carried away taking photographs.  Limit the number of 
photographs students can take outdoors.  Or, upon returning indoors, spend time 
reflecting on the photographs taken, and only keep a select number. 
 
Assigning Tasks: 
 Managing the technology demands to keep digital cameras up and running may 
seem like an overwhelming task.  Assign responsible students to be in charge of 
uploading photographs onto computers or recharging batteries. 
 
DIGITAL PHOTO JOURNALING 
The follow is a list of materials needed to create digital photo journals: 
Writing Utensils:  
 Mix it up!  Try using pens and pencils, as well as crayons, markers, or even 
colored pencils. 
 
Journal: 
 Record observations and reflections in the field.  Digital photographs will be 
inserted into journals throughout the curriculum. 
 
Digital Camera 
 Make sure cameras are durable enough to withstand some use and abuse by 
students.  Remember, to keep it low cost, just in case it ends up in the wetland.  
Take time to learn how to download class photographs from cameras to 
computers or printers, and special functions your classroom cameras may have. 
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ADDITIONAL RESOURCES 
Looking for more ideas or background knowledge on photography, nature journaling, or 
the study of phenology? See the list of resources below. 
 
Photography 
o I Wanna Take Me a Picture: Teaching Photography and Writing to Children By 
Wendy Ewald 
o Teaching and Learning with Digital Photography: Tips and Tools for Early 
Childhood Classrooms By Linda Good 
o The Kids’ Guide to Digital Photography: How to shoot, save, play with and print 
your digital photos. By Jenni Binder 
o Kids, Camera, and the Curriculum: Focusing on learning in the primary grades 
By Pat Dragan 
o Nature and Wildlife Photography Tips Center By  National Wildlife Federation 
http://www.nwf.org/News-and-Magazines/National-
Wildlife/PhotoZone/Archives/2010/Nature-Wildlife-Photography-Tips-
Center.aspx 
o Digital Photography Bridge to Nature Resource Guide By Minnesota Digital 
Bridge to Nature 
http://digitalbridge.wikispaces.com/file/view/DPBTN+Resource+Guide.pdf 
 
Nature Journaling 
o Keeping a Nature Journal: Discover a Whole New Way of Seeing the World 
Around You By Clare Walker Leslie 
o Nature Journaling: Learning to Observe and Connect with the World Around You 
By Clare Walker Leslie 
o Scribe Notes app By Boost Academics.  Use this app on your iPad or iPod touch 
to create electronic journals.  Scribe Notes allows the user to write notes, sketch, 
and take photographs or videos for the same entry. 
 
Phenology 
o A Sand County Almanac By Aldo Leopold 
o Backyard Almanac By Larry A. Weber 
o Nature Smart: A family guide to nature By Stan Tekiela and Karen Shanberg 
o The Sense of Wonder By Rachel Carson 
o Last Child in the Woods By Richard Louv 
o The Pine Island Paradox By Kathleen Dean Moore 
 
 
* * * * 
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Resource List: 
Cameras for Kids. (n.d.). Basic Camera Functions. Retrieved from 
http://www.projectecotec.net/camerasforkids/hints.htm 
 
National Geographic. (2012). Photography for kids: Tips from the pros. Retrieved from 
http://kids.nationalgeographic.com/kids/activities/moreactivities/photography101/ 
 
Rowse, D. (2010). Digital Photography School: 13 lessons to teach your child about 
digital photography. Retrieved from http://digital-photography-school.com/13-
lessons-to-teach-your-child-about-digital-photography 
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CURRICULUM SCOPE AND SEQUENCE 
Scope 
Students will be introduced to examples of natural and social systems and will learn to identify the 
various parts and objects of these systems.  Through the exploration of these parts and objects, 
students will explore the interactions and relationships between social and natural systems. 
Sequence 
# Lessons 
Conceptual 
Framework 
Statements* 
Skills Framework 
Components 
Affective 
Framework 
Components 
1 What is Art 2 Collect 
Awareness 
Sensitivity 
Values 
2 Natural Distractions 1 Collect 
Awareness 
Sensitivity 
3 Wondrous Wind 1 
Collect 
Organize 
Awareness 
Sensitivity 
4 Animal Detectives 3 
Collect 
Analyze 
Apply 
Awareness 
Attitude 
5 Seasonal Survival 3 
Analyze 
Apply 
Sensitivity 
Attitude 
6 Chasing Clouds 4 
Collect 
Organize 
Apply 
Attitudes 
Values 
7 Ready, Set, Grow! 4 
Analyze 
Apply 
Awareness 
Values 
8 
Curious Outsides 
and Surprising 
Insides: The Life of 
Galls 
1 
Organize 
Analyze 
Apply 
Interpret 
Awareness 
Sensitivity 
Attitudes 
9 
Naturally Inspired 
Inventions 
2 
Analyze 
Apply 
Interpret 
Attitudes 
Values 
10 
Life Anew: Lessons 
from a Fire 
2 
Collect 
Analyze 
Apply 
Attitude 
Values 
Ethics 
11 Bird Watch 3 
Collect 
Organize 
Apply 
Attitude 
Value 
12 Earth Ethic 2 
Analyze 
Apply 
Interpret 
Attitudes 
Values 
Ethic 
13 
Creative 
Celebrations 
1 
Apply 
Interpret 
Sensitivity 
Attitudes 
Values 
*Note: Numbers indicate conceptual framework statements.(see appendix – Conceptual Framework) 
Overarching Question 
How do our actions influence fish, wildlife, plants, and their habitats? 
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INTENT OF CURRICULUM 
1. Curriculum Goals 
 To increase language arts and science skills, aligning with Minnesota 
Academic Standards and national academic standards. 
 To explore the overarching question: how do our actions influence fish, 
wildlife, plants, and their habitats? 
 To develop connectedness to nature in students through digital photo 
journaling, implementation of affective learning objectives, and direct 
experience in the natural environment. 
 
2. Curriculum as Core Supplement 
 Capturing Creativity: A Digital Photo Journal Curriculum is an 
environmental education curriculum designed to be integrated into the 
formal or non-formal classroom setting.  Lessons are designed to 
complement existing science and language arts curricula for grades 4 and 
5, and are aligned with MN State and national education standards.   
 
HOW TO USE THE CURRICULUM 
1. Intended Sequencing 
 Lessons for Capturing Creativity: A Digital Photo Journal Curriculum 
are intended to be implemented as a 13 lesson unit, as outlined in the 
Curriculum Scope and Sequence. However, to best serve the learning 
needs of your students and academic program, the number of activities 
within the curriculum may be reduced, thereby creating a condensed 
curriculum. 
 
2. Condensed Curriculum 
 To maintain curriculum goals within the condensed curriculum, the 
template below provides suggestions for selecting and sequencing 
Capturing Creativity: A Digital Photo Journal Curriculum into a seven 
lesson unit.  
 
 Condensed Curriculum Template  
 
Lesson Sequence Lesson Selection Educator’s Notes 
1 Lesson 1 Recommended 
2 Lesson 2; Lesson 3; or Lesson 8 Choose One 
3 Lesson 4; Lesson 5, or Lesson 11 Choose One 
4 Lesson 6 or Lesson 7 Choose One 
5 Lesson 2; Lesson 3; or Lesson 8 Choose One 
6 Lesson 12 Recommended 
7 Lesson 13 Recommended 
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EVALUATING AND ASSESSING STUDENT LEARNING  
1. Student Portfolios  
 Throughout the curriculum students will be constructing digital photo 
journals, consisting of student work samples, written reflection, and 
digital photographs. These portfolios, documenting the development of 
students’ understandings, will be collected systematically throughout the 
curriculum, thereby allowing for formative assessment by the instructor.  
 Formative assessment of the portfolios will be used to evaluate the 
students’ level of understanding of essential understandings and student 
outcomes identified in each lesson. 
 Summative assessment of the portfolios and of student understandings of 
the overarching question as well as the essential understandings outlined 
in the curriculum, will occur upon completion of instructional activities 
outlined  in Lesson 13: Creative Celebrations 
 
2. Checklists 
 Student checklists, created for each lesson, will serve as a useful tool for 
educators and students in portfolio assessment.  Checklists are designed 
to evaluate level of inclusion of skills outlined in student outcomes.  
These checklists are aimed to be a self-reporting tool to evaluate student 
portfolios. 
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LESSON ACTIVITIES 
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Lesson 1: What is art?                                Discipline Focus: Language Arts/Science  
Grade Level: 4
th
 and 5
th
                                                Length of Lesson:  90 minutes                                               
 
Synopsis: 
Students will be introduced to the art of digital photography and 3 common techniques 
used by nature photographers.  Students will practice using cameras and identifying “art” 
in nature. 
 
Overarching Question: 
How do our actions influence fish, wildlife, plants, and their habitats? 
 
Stage 1:  Desired Results 
Content Standard(s): 
 
MN Academic Standard(s): 
English Language Arts 
4.8.5.5 Add audio recordings and visual displays to 
presentation when appropriate to enhance the 
development of main ideas or themes 
 
4.10.1.1 Demonstrate command of the conventions of 
standard English grammar and usage when writing or 
speaking. 
f. produce complete sentences, recognizing and 
correcting inappropriate fragments and run-ons. 
 
4.10.2.2 Demonstrate command of the conventions of 
standard English capitalization, punctuation, and 
spelling when writing. 
a. Use correct capitalization. 
d. Spell grade-appropriate words correctly, 
consulting references as needed. 
 
5.8.5.5 Include multimedia components (e.g., graphics, 
sounds) and visual displays in presentations when 
appropriate to enhance the development of main ideas 
or themes. 
 
5.10.2.2 Demonstrate command of the conventions of 
standard English capitalization, punctuation, and 
spelling when writing. 
e. spell grade-appropriate words correctly, consulting 
references as needed. 
 
National Standard(s): 
National Science Education Standards 
Grades K-4 
A. Science as Inquiry 
1. Abilities necessary to do scientific inquiry 
 
F. Science in Personal and Social Perspectives 
3. Types of Resources 
 
Grade 5-8 
A. Science as Inquiry 
2. Understanding about scientific inquiry 
 
NCTE/IRA Stands for the English Language Arts: 
6. Students apply knowledge of language structure, 
language conventions (e.g., spelling and punctuation), 
media techniques, figurative language, and genre to 
create, critique, and discuss print and non-print texts. 
 
12. Students use spoken, written, and visual language to 
accomplish their own purposes (e.g., for learning, 
enjoyment, persuasion, and the exchange of information). 
 
Environmental Literacy Benchmark(s): 
In social and natural systems that consist of many parts, 
the parts usually influence one another. 
 
 
 
Understanding(s): 
Students will understand that: 
 Natural resources have aesthetic 
value. 
Vocabulary: 
 Digital Camera 
 Composition Technique 
Student outcomes: 
Students will be able to: 
 Recognize that photography is art. 
 Identify and record 3 composition techniques using digital cameras. 
 Use descriptive words to describe their photography 
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Stage 2: Performance & Assessment Evidence 
Performance Task(s): 
 Students will review basic composition 
techniques for photography and apply 
understanding through collection of 
photographs and reflections of field 
experience. 
Assessment/Other Evidence: 
 Informal questioning/discussion 
 Photo Journal 
o written reflection 
o photographs 
 Student Checklist 
Stage 3: Learning Plan 
Materials: Optional Materials: 
 Camera Cords 
 Computer 
 Projector 
 Printer 
 
 Digital Cameras 
 Student Photo 
Journals 
 Dance Shoes 
 
 Writing Utensils  
 Paint Brush 
 Pencil and 
Paper 
 Clay 
Learning Activities: 
Engage: (introduction) 
1. Display the following objects in front of your class: 
Paint Brush, Digital Camera, Pencil and Paper, Clay, Dance Shoes 
 
2. Ask Which of these is used to create art? Why? Have students share his/her 
thinking. 
Answer: All of them! These are all tools artists use. 
 
3. Read Leopold Quote:  
“Our ability to perceive quality in nature begins, as in art, with the pretty.  It 
expands through successive stages of the beautiful to values as yet uncaptured by 
language” (Leopold, 1966, p. 102). 
4. Ask students:  
What do you take pictures of? Why? 
Can you think of a picture that stood out in your mind? 
What did it look like?  
Why did you like it? 
 
5. Introduce 3 composition techniques used by photographers: rule of thirds, leading 
lines, unusual perspective. 
 
Explore: (field exploration) 
1. Introduce Students to Field Equipment:  
Digital Camera 
Explore camera functions and review rules for proper equipment management 
(suggestions provided in background section)  
 
2. Composition Scavenger Hunt: Working in groups of 2-3, search for what new and 
beautiful things you are able to discover with your camera.  
3. Encourage students to capture 3 photographs that include each of the 3 
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composition techniques described earlier. (Note: Each student should be allowed 
time to use camera and collect images.) 
 
Explain: (Journaling – outdoor reflection) 
1. Student journals should include a title of each technique, and 3 descriptive words 
about each photograph taken to represent technique.   
2. Reflection in the field: Ask students to write 2 complete sentences describing 
strategies they used to take and find photographs. 
Example: Did you have to lie on your belly?  Did you always look through the 
camera or the view finder? How did you know what you wanted to take a picture 
of? 
 
Extend: (partner share – indoors) 
1. Review understanding of composition techniques.  Ask students to share their 
photographs and descriptive words with classmates. Students should also say 
which technique is shown in which picture. 
2. Ask for volunteers to share with the entire class, verifying students understand 
techniques used. 
 
Evaluate: (journaling - indoor reflection) 
1. Ask students to complete the following sentence in their journals. 
Today we used cameras in the field to search for beauty, and I discovered…. 
 
2. Upon completion of lesson ask students to fill out checklist. Allow time for 
students to make adjustment to journal entries as needed. 
 
Extensions 
1. Create a collage using student photographs documenting art. 
2. Celebrate student art. Display photographs and invite the public to view. Visit a 
local National Wildlife Refuge to view photo contest winners.  Discuss what 
composition techniques were used in photographs. 
3. Enter photographs in a local photo contest at a local National Wildlife Refuge. 
4. Invite a local wildlife photographer to speak to the class about methods used to 
find and capture wildlife. 
Resources 
Leopold, A. (1966). A sand county almanac: With essays on conservation from round 
river. New York: Oxford University Press, Inc. 
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Student Checklist 
 
 
Name: ____________________________________ Date:______________________ 
 
Lesson 1: WHAT IS ART?    Photo Journal Page(s):__________ 
 
I made my journal entry stronger by adding photographs of: 
 ___unusual perspective 
 ___rule of thirds 
 ___leading lines. 
 
My journal entry includes 3 descriptive words about: 
___ my unusual perspective photograph 
___ my rule of thirds photograph 
___ my leading lines photograph. 
 
___ My journal entry includes 2 sentences about strategies I use as a photographer to 
capture art. 
 
___ I have read my journal entry aloud to a partner and shared my photographs. 
 
___ I completed the sentence: Today we used cameras in the field to search for beauty, 
and I discovered…. 
 
___ My words are spelled correctly. 
 
___ I have used capital letters and punctuation correctly. 
 
 
Educator’s Comments: 
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Lesson 2:   Natural Distractions                      Discipline Focus: Language Arts/Science  
Grade Level:  4
th
 and 5
th
                                                    Length of Lesson:   90 minutes                                               
 
Synopsis: 
The natural world is full of distractions, from birds singing, to frogs jumping, to tracks 
left in the river bank.  In this lesson, students will increase their perceptual awareness of a 
natural area through observation, descriptive journal writing, and photography. 
 
Overarching Question: 
How do our actions influence fish, wildlife, plants, and their habitats? 
Stage 1:  Desired Results 
Content Standard(s): 
MN Academic Standard(s): 
Science 
5.1.1.1.1 Explain why evidence, clear communication, 
accurate record keeping, replication by others, and 
openness to scrutiny are essential parts of doing science. 
 
English Language Arts 
4.6.3.3 Write narratives and other creative texts to 
develop real or imagined experiences or events using 
effective technique, descriptive details, and clear event 
sequences: 
d. Use concrete words and phrases and sensory details 
to convey experiences and events precisely. 
 
4.6.10.10 Write routinely over extended time frames 
(time for research, reflection, and revision) and shorter 
time frames (a single sitting or a day or two for a range 
of tasks, purposes, and audiences. 
when writing or speaking. 
f. produce complete sentences, recognizing and 
correcting inappropriate fragments and run-ons. 
 
4.8.5.5 Add audio recordings and visual displays to 
presentation when appropriate to enhance the 
development of main ideas or themes 
 
4.10.1.1 Demonstrate command of the conventions of 
standard English grammar and usage when writing or 
speaking. 
f. produce complete sentences, recognizing and 
correcting inappropriate fragments and run-ons. 
 
4.10.2.2 Demonstrate command of the conventions of 
standard English capitalization, punctuation, and 
spelling when writing. 
a. Use correct capitalization. 
d. Spell grade-appropriate words correctly, consulting 
references as needed. 
 
5.6.3.3 Write narratives and other creative texts to 
develop real or imagined experiences or events using 
effective technique, descriptive details, and clear event 
sequences: 
 
d. Use concrete words and phrases and sensory 
details to convey experiences and events precisely. 
 
5.6.10.10 Write routinely over extended time frames 
(time for research, reflection, and revision) and shorter 
time frames (a single sitting or a day or two for a range 
of tasks, purposes, and audiences. 
 
5.8.5.5 Include multimedia components (e.g., graphics, 
sounds) and visual displays in presentations when 
appropriate to enhance the development of main ideas or 
themes. 
 
5.10.2.2 Demonstrate command of the conventions of 
standard English capitalization, punctuation, and 
spelling when writing. 
e. spell grade-appropriate words correctly, consulting 
references as needed. 
 
National Standard(s): 
National Science Education Standards 
Grades K-4: 
A. Science as Inquiry 
1. Abilities necessary to do Scientific Inquiry 
F. Science in Personal and Social Perspectives 
3. Types of Resources 
 
Grades 5-8: 
A. Science as Inquiry 
1. Abilities necessary to do scientific inquiry 
 
NCTE/IRA Stands for the English Language Arts: 
6. Students apply knowledge of language structure, 
language conventions (e.g., spelling and punctuation), 
media techniques, figurative language, and genre to 
create, critique, and discuss print and non-print texts. 
 
12. Students use spoken, written, and visual language to 
accomplish their own purposes (e.g., for learning, 
enjoyment, persuasion, and the exchange of 
information). 
 
Environmental Literacy Benchmark(s): 
In social and natural systems that consist of many parts, 
the parts usually influence one another. 
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Understanding(s): 
Students will understand that: 
 Observations lead to greater 
awareness 
Vocabulary: 
 Distract 
 Observation 
 Phenology 
Student outcomes: 
Students will be able to: 
 List sensory words to describe observations in nature 
 Describe objects more clearly using sensory detail 
 Write creative texts to describe journey following distraction(s) in nature. 
Stage 2: Performance & Assessment Evidence 
Performance Task(s): 
 Students will increase their perceptual 
awareness of a natural area through 
observation, descriptive journal writing, 
and photography. 
 Students will use their 5 senses to 
create descriptive details in a creative 
writing assignment.  
Assessment/Other Evidence: 
 Informal 
questioning/discussion 
 Photo Journal 
o written reflection 
o photographs 
 Student Checklist 
Stage 3: Learning Plan 
Materials: 
 Digital Cameras 
 Student Photo Journals 
 Writing Utensils 
 
Optional Materials: 
 Camera Cords 
 Computer 
 Projector 
 Printer 
Learning Activities: 
Engage: (introduction) 
1. Ask students to close their eyes and listen, as you describe a familiar object in the 
classroom.  Ask students to raise their hands if they know what the object is. 
2. Ask students which words helped them to identify that object? 
3. As a class, practice using descriptive adjective to describe other common objects.  
 
4. Read Leopold Quote: 
“The months of the year, from January to June, are a geometric 
progression in abundance of distractions.  In January one may follow a 
skunk track, or search for bands on the chickadees, or see what young 
pines the deer have browsed, or what muskrat houses the mink have dug, 
with only an occasional and mild digression into other doings. January 
observation can be almost as simple and peaceful as snow, and almost 
continuous as cold.  There is time not only to see who has done what, but 
to speculate why.” (Leopold, 1966, p. 4) 
 
5. Review the Leopold quote with students.  Identify new vocabulary and brainstorm 
synonyms. 
Possible Examples: abundance = a lot; continuous = not stopping; browsed = 
eaten; digression = change. 
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6. Re-read the quote with replacing vocabulary with new synonyms.   
7. Review what Leopold was describing when he used the term “distraction.” Ask:  
what is a distraction? 
Possible Definition: To distract is to draw or direct (as one's attention) to a 
different object or in different directions at the same time. 
8. As a class, compile a list of distractions at home, school, etc. Remember to include 
both positive and negative distractions in the list.  
9. Ask students: Are there distractions in nature? Have you ever followed a 
distraction in nature? What made you notice it? Did it have a smell, a sound, or a 
bright color? 
10. Allow time for 1 or 2 students to share his/her stories about following a distraction. 
11. Explain: As naturalists, we follow distractions all the time, and have to explain to 
others what we found. 
 
Explore: (field exploration) 
1. Introduce Students to Field Equipment:  
Digital Camera 
Explore equipment functions and review rules for proper equipment management 
 
2. Working in groups of 2-3, encourage students to use their senses to follow their 
own distractions in nature. 
3. Ask students to write a wonder question about the distraction they are following: 
Example: I wonder what is making that noise? I wonder if I’ve seen this animal 
before? 
4. Encourage students to use 5 senses when following distraction to make observations 
 
Explain: (journaling – outdoor reflection) 
1. Upon “finding” their distraction, ask students to sit, lie on their backs, or lie on their 
bellies to observe and journal about it. 
2. Ask students to create a minimum list of 5 words that describe their distraction. 
(see, smell, taste, touch, hear) 
3. Capture an image of your “distraction” using a camera to include in your journal 
 
Extend: (journaling – indoor reflection) 
1. Ask students to use descriptive and sensory words to write about their observation 
today, from following a natural distraction. 
 
2. Ask students to summarize the journey he/she took while following natural 
distractions in a written paragraph. Paragraphs should include: 1 topic sentence, 3 
describing sentences, 1 concluding sentence.  Creative texts should describe details 
about the appearance, smells, sounds, color, location, etc. of the distraction 
followed without identifying the distraction. Encourage students to think back to the 
list they created in the field. 
 
3. Remind students of the importance of using clear and complete sentences as 
naturalists. 
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Evaluate: (partner share – indoors) 
1. Review understanding of sensory and descriptive words.  After finishing 
paragraphs, ask students to read their descriptive paragraph to a partner, to see if 
he/she can guess what distraction they followed. 
2. After the partner has had a chance to guess, students should then share their 
photographs. 
3. Ask for volunteers to share their paragraphs and photographs from following their 
distractions with the entire class. 
4. As a class, choose one example shared previously by a student, to brainstorm 
descriptive adjectives that could more clearly identify the distraction. 
 
5. Finally, ask students to write one sentence in their journals, starting with the 
prompt: Today I followed natural distractions and discovered….. 
 
6. Upon completion of lesson ask students to fill out checklist. Allow time for students 
to make adjustment to journal entries as needed. 
 
Extensions 
1. Use observations and photographs to make a phenology wheel.  Experiment with 
the time scales: day, week, month.  Visit this website for more information: 
http://www.earthzine.org/2011/02/14/phenology-wheels-earth-observation-where-
you-live/.  
2. Explore a microhabitat.  Use hula-hoops as your habitat boundary.  Practice 
description, observation, and recording skills while exploring the habitat. 
3. Practice using your ears to identify natural distractions.  Visit a local National 
Wildlife Refuge in early spring.  Choose one theme to explore as a class: frog calls, 
bird calls, etc. 
Resources 
Discovery Education. (2012). Lesson Plan Library: Writing Strategies. Retrieved from 
http://www.discoveryeducation.com/teachers/free-lesson-plans/writing-
strategies.cfm  
 
Forbes, A. (2011). Phenology Wheels: Earth Observation Where You Live. Retrieved 
from http://www.earthzine.org/2011/02/14/phenology-wheels-earth-observation-
where-you-live/ 
 
Leopold, A. (1966). A sand county almanac: With essays on conservation from round 
river. New York: Oxford University Press, Inc. 
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Student Checklist 
 
 
Name: _____________________________________Date:______________________ 
 
Lesson 2: NATURAL DISTRACTIONS  Photo Journal Page(s):__________ 
 
My journal entry includes: 
 ___ 1 wonder question 
___ a list of 5 sensory words to describe my distraction (see, smell, taste, touch, 
hear) 
___ 1 paragraph (5 sentences) that describes the distraction I followed 
 ___ 1 sentence that tells what I discovered on my hike.  
 
___ My journal entry includes 1 photograph of a distraction I followed. 
 
___ My words are spelled correctly. 
 
___ I have used capital letters and punctuation correctly. 
 
___ I have read my journal entry aloud to a partner and shared my photograph. 
 
 
Educator’s Comments: 
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Lesson 3:  Wondrous Wind                             Discipline Focus: Science/Language Arts  
Grade Level:   4
th
 and 5
th
                                                  Length of Lesson:   90 minutes  
 
Synopsis: 
Wind is a natural phenomenon that constantly surrounds us, yet is often overlooked.  
Through this field investigation students will learn how to describe what wind is and 
what tools are used to measure it.  
 
Overarching Question: 
How do our actions influence fish, wildlife, plants, and their habitats? 
Stage 1:  Desired Results 
Content Standard(s): 
MN Academic Standard(s): 
Science 
4.2.1.1.1  Measure temperature, volume, weight and 
length using appropriate tools and units. 
 
5.1.1.1.1 Explain why evidence, clear communication, 
accurate record keeping, replication by others, and 
openness to scrutiny are essential parts of doing science. 
 
5.1.1.1.3 Understand that different explanations for the 
same observations usually lead to making more 
observations and trying to resolve the differences.   
 
5.1.3.4.1 Use appropriate tools and techniques in 
gathering, analyzing and interpreting data.  For example:  
Spring scale, metric measurements, tables, 
mean/median/range, spreadsheets, and appropriate 
graphs. 
 
English Language Arts 
4.6.10.10 Write routinely over extended time frames 
(time for research, reflection, and revision) and shorter 
time frames (a single sitting or a day or two for a range 
of tasks, purposes, and audiences. 
 
4.8.5.5 Add audio recordings and visual displays to 
presentation when appropriate to enhance the 
development of main ideas or themes 
 
4.10.1.1 Demonstrate command of the conventions of 
standard English grammar and usage when writing or 
speaking. 
f. produce complete sentences, recognizing 
and correcting inappropriate fragments and 
run-ons. 
 
4.10.2.2 Demonstrate command of the conventions of 
standard English capitalization, punctuation, and spelling 
when writing. 
a. Use correct capitalization. 
d. Spell grade-appropriate words correctly, 
consulting references as needed. 
 
5.6.10.10 Write routinely over extended time frames 
(time for research, reflection, and revision) and shorter 
time  
5.8.5.5 Include multimedia components (e.g., graphics, 
sounds) and visual displays in presentations when 
appropriate to enhance the development of main ideas or 
themes. 
 
5.10.2.2 Demonstrate command of the conventions of 
standard English capitalization, punctuation, and spelling 
when writing. 
e. spell grade-appropriate words correctly, consulting 
references as needed. 
 
National Standard(s): 
National Science Education Standards 
Grades K-4: 
A. Science as Inquiry 
1. Abilities necessary to do scientific inquiry 
B.  Physical Science 
1. Properties of Objects and Materials 
D. Earth and Space Science 
2. Objects in the sky 
3. Changes in the earth and sky 
 
Grades 5-8: 
A. Science as Inquiry 
1. Abilities necessary to do scientific inquiry 
 
NCTE/IRA Stands for the English Language Arts: 
4.  Students adjust their use of spoken, written, and visual 
language (e.g., conventions, style, vocabulary) to 
communicate effectively with a variety of audiences and 
for different purposes. 
 
6. Students apply knowledge of language structure, 
language conventions (e.g., spelling and punctuation), 
media techniques, figurative language, and genre to create, 
critique, and discuss print and non-print texts. 
 
12. Students use spoken, written, and visual language to 
accomplish their own purposes (e.g., for learning, 
enjoyment, persuasion, and the exchange of information). 
 
Environmental Literacy Benchmark(s): 
In social and natural systems that consist of many parts, the 
parts usually influence one another. 
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Understanding(s): 
Students will understand that: 
 Observations lead to greater 
awareness 
Vocabulary: 
 Quantitative Observation 
 Qualitative Observation 
 Wind 
Student outcomes: 
Students will be able to: 
 Explain what wind is 
 Identify two types of observations, quantitative and qualitative 
 Provide evidence of wind using quantitative and qualitative observations 
Stage 2: Performance & Assessment Evidence 
Performance Task(s): 
 Though use of quantitative and 
qualitative observation and 
introduction to measurement tools, 
students will learn to clearly 
communicate what wind is and how 
it is measured.  
Assessment/Other Evidence: 
 Informal questioning/discussion 
 Photo Journal 
o written reflection 
o photographs 
 Student Checklist 
Stage 3: Learning Plan 
Materials: 
 Digital Cameras 
 Student Photo Journals 
 Writing Utensils 
 Wind Gauge 
Optional Materials: 
 Camera Cords 
 Computer 
 Projector 
 
 Printer 
 Weather Vane 
 Wind Sock 
 Flag 
Learning Activities: 
Engage: (introduction) 
1. Ask students to say the first thing that comes to their head when you show them 
pictures of common objects. Use several pictures and objects that elicit 
observations that use numbers and senses. 
2. Possible Examples of Objects Related to Wind: weather vane, wind sock, flag. 
Note: if these objects are not available, objects found in the classroom will work, 
too. 
 
3. Ask students to say observations aloud and write them on the board. 
 
4. Ask students: What were we just doing? How might we describe what we were 
just doing? 
Answer: Making observation 
5. Ask: Is there a way we could classify or group these observations 
Have students circle or identify “like” or “similar” observations, 
eventually narrowing down to two categories, quantitative and qualitative.  
 
6. Observations that use our senses to describe an object, what does it sound like, 
what does it look like, what does it feel like, etc., are qualitative observations. 
(Refer to Natural Distractions, Lesson 2, for more information about creating 
descriptive or qualitative observations.) 
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7. Observations that involve numbers, how many, how long, etc., are quantitative 
observations.  
8. Ask students: which tools we could use to make such quantitative observations. 
Possible answers: ruler, thermometer, tape measure, scale, balance, 
graduated cylinders, etc. 
 
9. As a class, practice describing a common object using quantitative and qualitative 
observations.  Create a T-chart on the board.  Write qualitative observations on 
one side and quantitative on the other.  
 
Example T-Chart: 
Qualitative Observations Quantitative Observations 
  
  
  
Explore: (field exploration) 
1. Read Leopold Quote: 
“The wind that makes music in November corn is in a hurry.  The stalks hum, the 
loose husks whisk skyward in half-playful swirls, and the wind hurries on.  In the 
marsh, long windy waves surge across the grassy sloughs, beat against the far 
willows.  A tree tries to argue, bare limbs waving, but there is no detaining the 
wind.” (Leopold, 1966, p. 70) 
 
Ask students: how do we know the wind is there? 
 
2. Introduce Students to Field Equipment:  
Digital Camera, Wind Gauge 
Explore equipment functions and review rules for proper equipment management 
 
QUALITATIVE EXPLORATION 
3. Ask students to journal about evidence they observe of the wind around them.  
Ask students to sit quietly, away from others, make as least 2 qualitative 
observations about the wind around them.  Remember, encourage students to use 
all 5 senses and use descriptive words when making observations. Have students 
make observations with their eyes closed and open.   
4. Next ask students to make qualitative observations, describing the behavior of 
plants and animals related to the presence of the wind.   
5. Use a digital camera to collect evidence of the wind where you are sitting. (Note – 
students will have to work in groups of 2-3 when working with cameras).  
 
QUANTITATIVE EXPLORATION 
6. Gather students back into a group and explore second piece of field equipment, 
the wind gauge, as a tool to measure and collect quantitative evidence of the wind. 
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7. Working in groups of 2-3 have students collect quantitative evidence of the wind. 
Ask students to measure wind speed in a protected area (near a building, in a 
forest, in a valley) and ask students to measure the wind speed in an unprotected 
place (in a field, etc.) 
 
Explain: (journaling- outdoor reflection) 
1. Ask students to write two sentences, using evidence collected during their field 
exploration, to make connections about how the presence of wind affects where 
plants and animals are found. 
 
Extend: (partner share – indoors) 
1. Review understanding of qualitative and quantitative observations.  Ask 
students to share their observations and photographs with a partner. 
2. Ask for volunteers to share their observations and photographs with the class. 
 
Evaluate: (journaling – indoor reflection) 
1. Ask students to write one sentence starting with the prompt: 
Today I explored the wind and I discovered…. 
 
2. Upon completion of lesson, ask students to fill out checklist.  Allow time for 
students to make adjustment to journal entries as needed. 
Extensions 
1. Create an anemometer to measure how fast the wind blows. Visit the website for 
more directions: http://www.energyquest.ca.gov/projects/anemometer.html. 
2. Visit a local National Wildlife Refuge and ask a wildlife biologist to discuss the 
role wind plays in bird migration. 
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Student Checklist 
 
 
Name: _____________________________________Date:______________________ 
 
Lesson 3: WONDROUS WIND   Photo Journal Page(s):__________ 
 
I made my journal entry stronger by adding: 
 ___ 2 Quantitative Observations 
 ___ 2 Qualitative Observations  
 ___ Ideas about where animals and plants live that are affected by the wind. 
 
___ My journal entry includes a photograph showing evidence of the wind. 
 
___ My words are spelled correctly. 
 
___ I have used capital letters and punctuation correctly. 
 
___ I have read my journal entry aloud to a partner and shared my photograph. 
 
 
Educator’s Comments: 
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Lesson 4:  Animal Detectives                     Discipline Focus: Science/Language Arts  
Grade Level:   4
th
 and 5
th
                                                   Length of Lesson:   90 Minutes                                               
 
Synopsis: 
Students will interpret the evidence of “signs” left behind by animals within a local 
ecosystem through creative writing and use of similes.   
 
Overarching Question: 
How do our actions influence fish, wildlife, plants, and their habitats? 
Stage 1:  Desired Results 
Content Standard(s): 
MN Academic Standard(s): 
Science 
4.2.1.1.1 Measure temperature, volume, weight and 
length using appropriate tools and units. 
 
5.1.3.4.1 Use appropriate tools and techniques in 
gathering, analyzing and interpreting data.  For example:  
Spring scale, metric measurements, tables, 
mean/median/range, spreadsheets, and appropriate 
graphs, 
 
5.4.1.1.1 Describe how plant and animal structures and 
their functions provide an advantage for survival in a 
given natural system.  For example: Compare the 
physical characteristics of plants or animals from widely 
different environments, such as desert verses tropical, 
and explore how each has adapted to its environment. 
 
English Language Arts 
4.6.3.3 Write narratives and other creative texts to 
develop real or imagined experiences or events using 
effective technique, descriptive details, and clear event 
sequences.  
b. Use dialogue and description to develop 
experiences and events or show the responses of 
characters to situations 
d. Use concrete words and phrases and sensory 
details to convey experiences and events precisely. 
 
4.8.5.5 Add audio recordings and visual displays to 
presentation when appropriate to enhance the 
development of main ideas or themes 
 
4.10.1.1 Demonstrate command of the conventions of 
standard English grammar and usage when writing or 
speaking. 
f. produce complete sentences, recognizing and 
correcting inappropriate fragments and run-ons. 
 
4.10.2.2 Demonstrate command of the conventions of 
standard English capitalization, punctuation, and 
spelling when writing. 
a. Use correct capitalization. 
d. Spell grade-appropriate words correctly, 
consulting references as needed. 
 
4.10.5.5 Demonstrate understanding of figurative language, 
word relationships, and nuances in word meanings to 
develop word consciousness. 
a. explain the meaning of simple similes and metaphors 
in context 
 
5.6.3.3 Write narratives and other creative texts to develop 
real or imagined experiences or events using effective 
technique, descriptive details, and clear event sequences.  
b. Use literary and narrative techniques, such as 
dialogue, description, and pacing, to develop 
experiences and events or show the responses of 
characters to situations 
d. Use concrete words and phrases and sensory details 
to convey experiences and events precisely. 
 
5.8.5.5 Include multimedia components (e.g., graphics, 
sounds) and visual displays in presentations when 
appropriate to enhance the development of main ideas or 
themes. 
 
5.10.2.2 Demonstrate command of the conventions of 
standard English capitalization, punctuation, and spelling 
when writing. 
e. spell grade-appropriate words correctly, consulting 
references as needed. 
 
5.10.5.5 Demonstrate understanding of figurative language, 
word relationships, and nuances in word meanings to 
develop word consciousness. 
a. interpret figurative language, including similes and 
metaphors, in context. 
 
National Standard(s): 
National Science Education Standards 
Grades K-4: 
A. Science as Inquiry 
1. Abilities Necessary to do Scientific Inquiry 
B. Physical Science 
1. Properties of Objects and Materials 
C. Life Science 
1. Characteristics of Organisms 
Grades 5-8: 
A. Science as Inquiry 
1. Abilities Necessary to do Scientific Inquiry 
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Content Standard(s): 
C. Life Science 
1. Structure and Function in Living Systems 
2. Regulation and Behavior 
 
NCTE/IRA Stands for the English Language Arts: 
4. Students adjust their use of spoken, written, and visual 
language (e.g., conventions, style, vocabulary) to 
communicate effectively with a variety of audiences and 
for different purposes.  
 
5. Students employ a wide range of strategies as they write 
and use different writing process elements appropriately to 
communicate with different audiences for a variety of 
purposes. 
 
6. Students apply knowledge of language structure, 
language conventions (e.g., spelling and punctuation), 
media techniques, figurative language, and genre to 
create, critique, and discuss print and non-print texts. 
12. Students use spoken, written, and visual language to 
accomplish their own purposes (e.g., for learning, 
enjoyment, persuasion, and the exchange of 
information). 
  
Environmental Literacy Benchmark(s): 
In social and natural systems that consist of many parts, 
the parts usually influence one another. 
 
 
Understanding(s): 
Students will understand that: 
 Plants and animals can be classified 
according to physical characteristics.  
Vocabulary: 
 Environment 
 Simile 
Student outcomes: 
Students will be able to: 
 Identify and interpret evidence left by three different animals (or plants) 
 Write similes using the words as or like to describe a local critter 
 Create a classified ad using descriptive words  
 
Stage 2: Performance & Assessment Evidence 
Performance Task(s): 
 Students will work as detectives to 
analyze evidence left behind by plants 
or animals.  Through use of similes to 
make comparisons, students will use 
creative writing techniques to create 
an animal classified ad.  
Assessment/Other Evidence: 
 Informal questioning/discussion 
 Photo Journal 
o Written reflection 
o Photographs 
 Student Checklist 
Stage 3: Learning Plan 
Materials: 
 Digital Cameras 
 Student Photo Journals 
 Writing Utensils 
 Rulers or Tape Measures 
(inches & centimeters) 
Optional Materials: 
 Camera Cords 
 Computer 
 Projector 
 Printer 
 Sun Hat 
 Small Trowel 
 Plant with roots 
attached 
 Muddy Boots 
 Watering Can 
Learning Activities: 
Engage: (introduction) 
1. Present 3 – 5 pieces of evidence to the class that describes a common activity.  
Example: Common Activity: Gardening  
Clue 1: Large Brim Sun Hat 
Clue 2: Small Trowel 
Clue 3: A Weed with roots 
Clue 4: Muddy Boots 
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Clue 5: Watering Can 
2. Ask the students if they can guess who or what left this evidence? How do they 
know? What does this evidence tell us about the critter that left these signs? 
Answer: someone who gardens 
 
3. Read Leopold Quote: 
“…one day last winter, after a deep and soft snow, I could find neither a grouse 
nor a track of one…There were no tracks under or near the down top.  Obviously 
these birds had flown in, but from where? Grouse must eat, especially in subzero 
weather, so I examined the droppings for a clue.” (Leopold, 1966, pp. 84-85). 
 
Ask students: What clues did Leopold use to find out more about the grouse? 
Answer:  tracks; droppings 
 
4. Explain to students we’ll soon become animal detectives, looking for evidence or 
signs left behind by plants and animals.  Remind students that as naturalists it’s 
important to use all of our senses to make discoveries and observations! 
 
5. But first, as naturalists, we need to practice saying things in new ways to make 
our evidence clear to others. 
6. Introduce similes as a way of making comparisons between objects.  
Similes use the words like or as to compare objects or events to one another. 
 
7. Practice making comparisons by creating similes with your students. Practice 
using saying similes out loud and writing examples on the board.  
 
Example 1: 
1. Gather common items from around your classroom. 
2. Pick up two items 
3. Ask students what the items have in common.  For example, how is a book 
like a chalkboard, or how is an eraser like a crayon. 
4. Sometimes there may be no apparent connection between the two.  Once 
students realize there is no right or wrong answer, more students will be 
more apt to try their own similes. 
 
5. After identifying commonalities between two objects, practice writing 
similes on the board.  
 
 
Example 2: 
1. Think of your favorite food: TACOS 
 
2. List 2 adjectives that describe this food: HOT, COLORFUL 
 
3. Now think of nouns that can be described using those adjectives: 
HOT=Desert, Sun, Sauna; COLORFUL = Rainbow, Ribbon, Candy 
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4. Put it all together using the following sentence templates: 
Favorite food as adjective as noun.  
Eating my favorite food is like adjective + noun.  
 
5. Simile 1: comparing tacos to being objects that are hot. 
Tacos are as hot as the sun.  Eating tacos is like lighting a fire in my 
mouth. 
Simile 2: comparing tacos to colorful objects like rainbows. 
Tacos are as colorful as candy.  Eating tacos is like having a rainbow in 
my mouth. 
 
Explore: (field exploration) 
1. Introduce students to field equipment:  
Digital Cameras, Rules or Tape Measures 
Explore equipment functions and review rules for proper equipment management 
 
2. Working in groups of 2-3 have students observe plants or animals in your area 
and locate evidence left behind, like detectives. Remind students that naturalists 
use ALL of their senses to make discoveries.  If students are struggling, 
encourage them to think like a grouse, or skunk, or deer, and identify where their 
home would be or what the animal would eat, etc. 
 
3. Remind students that people are also part of the environment. 
Ask students if they found evidence of “human signs”?  Ask students to journal 
how human signs affected the environment. 
 
4. Ask students to record their observations (using descriptive words) in their journal 
and take a photograph of one piece of evidence.   
 
5. Observations should include: 
Quantitative: Length of animal track, leaf or branch in centimeters and in inches. 
Qualitative: Descriptive words about evidence (who, what, where, when, why, 
sensory words).  
 
Explain: (journaling – outdoor reflection) 
1. Ask students to create 1 simile using the words as to make comparisons of the 
evidence found. 
2. After reviewing the evidence, can the student identify who or what left the 
evidence? 
3. If time allows, use field guides to identify tracks, scat, or other evidence found.  
 
Extend (partner share – indoors) 
1. Make a class list of the evidence discovered as detectives: 
Examples may include: scat, tracks, wing prints, browsed vegetation, colored 
snow, tunnels, etc. 
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Evaluate: (partner share – indoors) (journaling – indoor reflection) 
1. Provide students with examples of classified ads from a local newspaper. Using 
the evidence from a plant or animal observed in the field, ask students to write a 
classified ad. This classified ad should include, but is not limited to, what type of 
habitat the animal is looking for, if it has any bad habits, would it live well with 
others, what type of food it’s looking for, etc.  Remind students not to use the 
name of the animal or plant (if known).  The ad should be approximately 3-5 
sentences long and include 1 simile (using the word as to make a comparison) and 
1 quantitative observation (using numbers to describe). 
 
Example Classified Ad: (Written for an Ermine) 
Small mammal looking for a quiet forest for a home.  I prefer something close to 
the ground and will use my claws to burrow in.  I am as white as the snow in 
winter. My footprints can be up to 14inches apart as I make zigzag patterns in the 
snow, exploring the area. I prefer food to be close by and will eat everything from 
small rodents, to eggs, to insects. 
 
2. Review understanding of making observations and use of similes.  Ask students to 
share their classified ads and photographs of evidence with a partner.  Can your 
partner guess what animal or plant would be interested in such an ad? 
 
3. Ask for volunteers to share their journal entries and photographs with the class. 
  
4. Upon completion of lesson, ask students to fill out checklist.  Allow time for 
students to make adjustments to journal entries as needed. 
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Extensions 
1. Visit a local National Wildlife Refuge and speak with a wildlife biologist about 
animal signs observed on the refuge. How many or which evidence is your class 
able to observe? Compare and contrast evidence found on the refuge with 
evidence found in your local area. 
2. Have students try to duplicate animal signs outside, and then ask other students to 
try and identify the animals that made them. 
3. Make plaster casts of animal or human tracks. 
4. Compile photographs and classified ads to create a local guide to animals in your 
area.    
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Student Checklist 
 
 
Name: _____________________________________Date:______________________ 
 
Lesson 4: ANIMAL DETECTIVES    Photo Journal Page(s):__________ 
 
My journal entry includes: 
___ length of an animal track in centimeters 
___ length of an animal track in inches 
___ 1 example of trying out the word “like” to make a comparison about animal 
sign and animal homes  
___ 1 example of trying out the word “as” to make a comparison about animal 
sign and animal homes  
___ a classified ad using evidence I found in the field. 
 
___ My journal entry includes a photograph of evidence I found in nature. 
 
___ My words are spelled correctly. 
 
___ I have used capital letters and punctuation correctly. 
 
___ I have read my journal entry aloud to a partner and shared my photograph. 
 
 
Educator’s Comments: 
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Lesson 5: Seasonal Survival                       Discipline Focus: Science/Language Arts  
Grade Level:   4
th
 and 5
th
                                                   Length of Lesson: 90 minutes                                               
 
Synopsis: 
Students will discover and observe adaptations of local plants or animals.  Through 
observation and data collection, students will recognize how adaptations help animals 
survive.  Lastly, students will reflect on how seasonal changes relate to adaptations in 
their own lives.  
 
Overarching Question: 
How do our actions influence fish, wildlife, plants, and their habitats? 
Stage 1:  Desired Results 
Content Standard(s): 
MN Academic Standard(s): 
Science 
4.2.1.1.1 Measure temperature, volume, weight and length 
using appropriate tools and units. 
4.2.3.2.1 Identify several ways to generate heat energy.  
For example: Burning a substance, rubbing hands 
together, or electricity flowing through wires.  
 
5.1.1.2.1 Generate a scientific question and plan an 
appropriate scientific investigation, such as systematic 
observations, field studies, open-ended exploration or 
controlled experiments to answer the question. 
5.1.1.2.2 Identify and collect relevant evidence, make 
systematic observations and accurate measurements, and 
identify variables in a scientific investigation. 
5.1.3.4.1 Use appropriate tools and techniques in 
gathering, analyzing and interpreting data.  For example:  
Spring scale, metric measurements, tables, 
mean/median/range, spreadsheets, and appropriate graphs, 
5.4.1.1.1 Describe how plant and animal structures and 
their functions provide an advantage for survival in a 
given natural system.  For example: Compare the physical 
characteristics of plants or animals from widely different 
environments, such as desert verses tropical, and explore 
how each has adapted to its environment. 
 
English Language Arts 
4.6.10.10 Write routinely over extended time frames (time 
for research, reflection, and revision) and shorter time 
frames (a single sitting or a day or two for a range of 
tasks, purposes, and audiences. 
 
4.8.5.5 Add audio recordings and visual displays to 
presentation when appropriate to enhance the 
development of main ideas or themes 
 
4.10.1.1 Demonstrate command of the conventions of 
standard English grammar and usage when writing or 
speaking. 
f. produce complete sentences, recognizing and correcting 
inappropriate fragments and run-ons. 
 
 
4.10.2.2 Demonstrate command of the conventions of 
standard English capitalization, punctuation, and spelling 
when writing. 
a. Use correct capitalization. 
d. Spell grade-appropriate words correctly, consulting 
references as needed. 
 
4.10.5.5 Demonstrate understanding of figurative 
language, word relationships, and nuances in word 
meanings to develop word consciousness. 
a. explain the meaning of simple similes and metaphors in 
context 
 
5.6.10.10 Write routinely over extended time frames (time 
for research, reflection, and revision) and shorter time 
frames (a single sitting or a day or two for a range of 
tasks, purposes, and audiences. 
 
5.8.5.5 Include multimedia components (e.g., graphics, 
sounds) and visual displays in presentations when 
appropriate to enhance the development of main ideas or 
themes. 
 
5.10.2.2 Demonstrate command of the conventions of 
standard English capitalization, punctuation, and spelling 
when writing. 
e. spell grade-appropriate words correctly, consulting 
references as needed. 
 
5.10.5.5 Demonstrate understanding of figurative 
language, word relationships, and nuances in word 
meanings to develop word consciousness. 
a. interpret figurative language, including similes and 
metaphors, in context. 
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Content Standard(s): 
National Standard(s): 
National Science Education Standards 
Grades K-4: 
A. Science as Inquiry 
1. Abilities Necessary to do Scientific Inquiry 
C. Life Science 
1. Characteristics of Organisms 
3. Organisms and Their Environments 
F. Science in Personal and Social Perspectives 
4. Changes in Environments 
 
Grades 5-8: 
A. Science as Inquiry:  
1. Abilities Necessary to do Scientific Inquiry 
C. Life Science:  
1. Structure and Function in Living Systems 
3. Regulation and Behavior 
F. Science in Personal and Social Perspectives 
5. Science and Technology in Society 
 
NCTE/IRA Stands for the English Language Arts: 
5. Students employ a wide range of strategies as they write 
and use different writing process elements appropriately to 
communicate with different audiences for a variety of 
purposes. 
 
6. Students apply knowledge of language structure, 
language conventions (e.g., spelling and punctuation), 
media techniques, figurative language, and genre to create, 
critique, and discuss print and non-print texts. 
 
12. Students use spoken, written, and visual language to 
accomplish their own purposes (e.g., for learning, 
enjoyment, persuasion, and the exchange of information). 
 
Environmental Literacy Benchmark(s): 
In social and natural systems that consist of many parts, the 
parts usually influence one another. 
 
Social and natural systems may not function as well if parts 
are missing, damaged, mismatched or misconnected. 
Understanding(s): 
Students will understand that: 
 Adaptations help animals and plants 
survive their environment. 
Vocabulary: 
 Season 
 Behavior 
 Adaptation 
 Simile 
Student outcomes: 
Students will be able to: 
 List 4 ways plants or animals in your local area adapt to survive their environment 
 Create a Venn diagram to make comparisons 
 Compare and contrast how seasonal change has an effect plants or animals and 
people through use of similes 
Stage 2: Performance & Assessment Evidence 
Performance Task(s): 
 Students will observe and collect data 
to discover how animals survive 
changing seasonal conditions.  Students 
will use writing techniques including 
creating similes to compare and contrast 
how seasonal change has an effect on 
animals and people.  
 
Assessment/Other Evidence: 
 Informal questioning/discussion 
 Photo Journal 
o Written reflection 
o Photographs 
 Student checklist 
Stage 3: Learning Plan 
Materials: 
 Digital Cameras 
 Student Photo Journals 
 Writing Utensils 
 Thermometer  
 
 
Optional Materials: 
 Camera Cords 
 Computer 
 Projector 
 Printer 
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Learning Activities: 
Engage: (introduction) 
1. Read Leopold Quote: 
“Each year, after the midwinter blizzards, there comes a night of thaw when the 
tinkle of dripping water is heard in the land.  It brings strange stirrings, not only to 
creatures abed for the night, but to some who have been asleep for the winter.  The 
hibernating skunk, curled up in his deep den, uncurls himself and ventures forth to 
prowl the wet world, dragging his belly in the snow.  His track marks one of the 
earliest datable events in that cycle of beginnings and ceasings which we call a 
year” (Leopold, 1966, p. 3). 
 
Ask students: What is happening here? 
Possible Answers: Animal is waking up.  Animal has been hibernating.  Changing 
from winter to spring. 
 
2. Ask students to: think of other ways animals make changes in their behavior to 
help them survive changing seasons? 
Possible Answers: grow thick winter coat; shed fur/hair;  hibernate; 
increase/decrease activity levels;  thick fat layer; claws for digging burrows; 
migrate 
 
3. Ask students: What do we call these types of changes? 
Answer: Adaptations. Adaptations help a plant or animal survive its environment. 
 
4. As a class, create a list of animal characteristics on the board.  Try to brainstorm a 
minimum of 10-12 characteristics. 
Some examples include: claws, webbed feed, wings, fur, nictitating membranes, 
large eyes, fur or wing color, etc. 
 
5. Ask students: How could we classify these characteristics into groups? 
Educator Goal: Throughout the class discussion, try leading the students to 
develop two categories, PHYSICAL and BEHAVIORAL.  As categories are 
identified, ask students to group their list of animal characteristics accordingly. 
 
Example of Classification Grouping: 
1. Physical Adaptation: something a plant or animal is born with to help it survive.  
Sample animal characteristics: claws for digging, beaks for eating, cheeks for storing 
food, wings for flying, etc. 
2. Behavioral Adaptation: something an animal does to help it survive.  Sample 
animal characteristics: how animals attract other animals, noises animals make for 
danger, hibernating, etc. 
 
6. Ask students: how do people adapt to survive their environment? Students should try 
to place human adaptations under classifications, physical or behavioral. 
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7. Ask students to record two wonder questions in their journals identifying what they 
would like to learn about the adaptations of animals in their local area. 
 
Examples: I wonder where animals live in the winter? I wonder what animals eat in 
the winter? I wonder how animals survive the really hot sun? I wonder if animals 
live alone or in big groups? Etc. 
 
 
Explore: (field exploration) 
1. Building from students’ knowledge of adaptations, explore ways people adapt to 
cool environments.  Explore ways people can generate heat (a behavioral adaptation) 
in cool temperatures. Examples include: rubbing hands together, jumping up and 
downs, etc. 
 
2. Explain to students that they will be encouraged to find and record evidence of 
animal adaptations in their local area! 
3. Educator Note: To supplement this lesson, students could be introduced to field 
guides or various publications, which provide images and text of local animals and 
their adaptations. 
 
4. Ask students what tools they think they’ll need to answer their questions.  
 
5. Introduce students to field equipment:  
6. Digital Camera and Thermometer. 
7. Explore tools functions and review rules for proper equipment management.  
 
8. Working in groups of 2-3 ask students to make discoveries and observations of two 
different animals (or plants). 
 
Explain: (journaling – outdoor reflection) 
1. In journals, encourage students to record observations of animal adaptations they 
identified.   
 
2. Record air temperature, animals observed and location of observations. 
 
3. Encourage students to include: how these adaptations help an animal survive its 
environment. 
 
4. Students should identify if adaptations observed were physical or behavioral. 
 
5. Observations should also include descriptive words, such as: smells, sounds, sights, 
textures, etc. to describe the animal, plant, or adaptation. 
 
6. During student observation time, ask students to photograph one animal adaptation 
he/she discovered. 
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Extend: (journal, partner share – indoors) 
1. Ask students to compare and contrast similarities and differences of the animal 
adaptations they observed.   
 
2. Encourage students to draw a Venn diagram (see below) in their journal to record 
these comparisons.  
 
 
 
 
 
 
 
 
 
 
 
3. After students are comfortable with creating a Venn diagram, ask students to 
create a second diagram in their journals.  This time, the diagram should compare 
one animal and observed adaptations to people (see below). 
 
 
 
 
 
 
 
 
 
 
 
4. Review understanding of making comparisons.  Ask students to share their 
recorded observations, adaptations, and photographs with a partner.   
 
Evaluate:  (journaling – indoor reflection) 
1.  Finally, ask students to reflect on their observations made today.  Ask students to 
compose a simile, using the word like or as, to compare how animals and people 
adapt to their environment.  At the end of their journal entry, students should 
identify if similes describe physical or behavioral adaptations. Ask students to start 
with the prompt: Today I discovered (followed by simile here). 
 
Examples below:  
Today I discovered I am like a beaver in winter time.  We both wear thick winter 
coats to keep our bodies warm and dry.  This is a physical adaptation for beavers. 
Wearing a coat is a behavioral adaptation for people. 
 
   Adaptations 
of Animal #2 
Adaptations 
of Animal #1 
Adaptations 
that are the 
SAME of 
Animal #1 & 
Animal  #2 
   Adaptations 
of People 
Adaptations 
of Animal 
Adaptations 
that are the 
SAME of 
Animal & 
People 
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Today I discovered I am as busy as a squirrel in the fall.  I do yard work to pick 
up the leaves and acorns dropped by the trees.  The squirrel runs around to find 
food for winter. This is a behavioral adaptation. 
 
2. Upon completion of the lesson, ask students to fill out checklists.  Allow time for 
students to make adjustments to journal entries as needed. 
Extensions 
1. Visit a local National Wildlife Refuge. Explore how birds adapt to survive their 
environment. Visit during nesting season or during migration. How many 
adaptations can you observe?  
2. Practice creative writing skills.  Ask students to use their knowledge of behavioral 
and physical adaptations to fabricate a fictional animal, and how it uses its 
adaptations to survive. 
3. Using student pictures, create a collage of animals (or plants) found in your local 
environment that are displaying physical or behavioral adaptations. 
4. Explore an animal’s adaptations closer. Spend time observing one animal in your 
local area a minimum of four times a year.  Observe and record animals over the 
change of seasons to learn how it adapts to its environment.   
References 
Leopold, A. (1966). A sand county almanac: With essays on conservation from round 
river. New York: Oxford University Press, Inc. 
 
Pheasants Forever Education Staff. (1995). The Choral Copse. The Leopold Education 
Project: Lessons in a Land Ethic (2
nd
 edition) (pp. 43-46).  St. Paul, MN: Leopold 
Education Project.  
 
Prairie Wetlands Learning Center Staff, USFWS. (2011). Animal Adaptations. Retrieved 
from http://www.fws.gov/midwest/PWLC/documents/2ndAnimalAdapt.pdf 
 
Upham Woods Outdoor Learning Center. (2003). Beaver Ecology Lesson Plan. Retrieved 
fromhttp://4h.uwex.edu/uphamwoods/programs/documents/BeaverEcologyLesson
Plan.pdf 
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Student Checklist 
 
 
Name:       Date:______________________ 
 
Lesson 5: SEASONAL SURVIVAL   Photo Journal Page(s):__________ 
 
My journal entry includes: 
___ 1 wonder question about animal adaptations 
___ observations of physical adaptations 
___ observations of behavioral adaptations 
___ 2 Venn diagrams  
___ 1 simile using the word like or as to make comparisons between animal 
adaptations and my adaptations to seasonal change. 
 
___ My journal entry includes one photograph related to an animal adaptation. 
 
___ My words are spelled correctly. 
 
___ I have used capital letters and punctuation correctly. 
 
___ I have read my journal entry aloud to a partner and shared my photograph. 
 
Educator’s Comments: 
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Lesson 6:  Chasing Clouds                             Discipline Focus: Science/Language Arts  
Grade Level:   4
th
 and 5
th
                                                   Length of Lesson:   90 minutes   
 
Synopsis: 
Watching the weather change is the first step in understanding how it works.  This field 
investigation will introduce students to patterns of clouds as they move across the sky.  
Students will try to capture the pathways of clouds through poetry. 
 
Overarching Question: 
How do our actions influence fish, wildlife, plants, and their habitats? 
Stage 1:  Desired Results 
Content Standard(s): 
MN Academic Standard(s): 
English Language Arts 
4.8.5.5 Add audio recordings and visual displays to 
presentation when appropriate to enhance the 
development of main ideas or themes 
 
4.10.1.1 Demonstrate command of the conventions of 
standard English grammar and usage when writing or 
speaking. 
f. produce complete sentences, recognizing and 
correcting inappropriate fragments and run-ons. 
 
4.10.2.2 Demonstrate command of the conventions of 
standard English capitalization, punctuation, and 
spelling when writing. 
a. Use correct capitalization. 
d. Spell grade-appropriate words correctly, consulting 
references as needed. 
 
4.10.3.3 Use knowledge of language and its 
conventions when writing, speaking, reading, or 
listening. 
a. Choose words and phrases for effect 
 
5.8.5.5 Include multimedia components (e.g., graphics, 
sounds) and visual displays in presentations when 
appropriate to enhance the development of main ideas 
or themes. 
 
5.10.2.2 Demonstrate command of the conventions of 
standard English capitalization, punctuation, and 
spelling when writing. 
e. spell grade-appropriate words correctly, consulting 
references as needed. 
 
 
5.10.3.3 Use knowledge of language and its conventions 
when writing, speaking, reading, or listening. 
a. choose words and phrases to convey ideas precisely. 
 
National Standard(s): 
National Science Education Standards 
Grades K-4: 
D. Earth and Space Science 
2. Objects in the Sky 
3. Changes in the Earth and Sky 
 
Grades 5-8: 
D. Earth and Space Science 
1. Structure of the Earth 
3. Earth in the Solar System 
 
NCTE/IRA Stands for the English Language Arts: 
4. Students adjust their use of spoken, written, and visual 
language (e.g., conventions, style, vocabulary) to 
communicate effectively with a variety of audiences and for 
different purposes.  
 
6. Students apply knowledge of language structure, 
language conventions (e.g., spelling and punctuation), 
media techniques, figurative language, and genre to create, 
critique, and discuss print and non-print texts. 
 
12. Students use spoken, written, and visual language to 
accomplish their own purposes (e.g., for learning, 
enjoyment, persuasion, and the exchange of information). 
 
Environmental Literacy Benchmark(s): 
In social and natural systems that consist of many parts, the 
parts usually influence one another. 
Understanding(s): 
Students will understand that: 
 The sun’s energy drives and 
determines Earth processes.  
Vocabulary: 
 Weather 
 Cloud 
 Fog 
 Stratus 
 Cumulonimbus 
 Cirrus 
 Nimbostratus 
 Synonym 
 Poem 
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Student outcomes: 
Students will be able to: 
 Observe and describe 3 types of clouds 
 List synonyms of common words related to clouds and patterns of movement 
observed 
 Compose one poem in the following formats: acrostic or cinquain 
Stage 2: Performance & Assessment Evidence 
Performance Task(s): 
 Through this field investigation, 
students will discover patterns in 
the sky and reveal the intrinsic 
beauty of clouds through poetry. 
Assessment/Other Evidence: 
 Informal questioning/discussion 
 Photo Journal 
o Written reflection 
o Photographs 
 Student Checklist 
Stage 3: Learning Plan 
Materials: 
 Digital Camera 
 Student Photo Journal 
 Writing Utensils 
 
Optional Materials: 
 Camera Cords 
 Computer 
 Projector 
 Printer 
Learning Activities: 
Engage: (introduction) 
1. Ask student to close their eyes as you read the following poem, title Wind 
Pictures written by Mary O’Neill. As the poem is being read, ask students to 
record their feelings and thoughts in their journal. 
 
Wind Pictures – By Mary O’Neill 
Look! There’s a giant stretching in the sky, 
A thousand white-maned horses flying by, 
A house, a mother mountain with her hills, 
A lazy lady posing in her frills, 
Cotton floating from a thousand bales, 
And a white ship with white sails. 
 
See the old witch fumbling with her shawl,  
White towers piling on a castle wall, 
The bits of soft that break and fall away, 
Air-borne mushrooms with undersides of gray- 
Above, a white doe races with her fawn 
On the white grass of a celestial lawn. 
Lift up your lovely heads and look 
As wind turns clouds into a picture book. 
 
 
2. Ask students to share what he/she recorded in his/her journal as the poem was 
being read. What were you thinking as I read that poem?  What were you feeling?  
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Could you paint a picture in your head with the words I was reading? What 
would it look like? 
3. What words jumped out at you as the poem was read? 
4. Generate a class list of the words on the board. Choose 3-5 words from the list. 
 
5. As a class, try and make a list of synonyms (words with similar meanings). 
6. How would the poem have changed if we used different words? 
Read a line or two out loud, but replace the written word with a word from the 
class list. 
 
Explore: (field exploration) 
1. Read Leopold Quote: 
“Like other artists, my river is temperamental; there is no predicting when the 
mood to paint will come upon him, or how long it will last. But in midsummer, 
when the great white fleets cruise the sky for day after flawless day, it is worth 
strolling down to the sandbars just to see whether he has been at work.” (Leopold, 
1966, p. 55) 
 
2. Working in groups of 2-3, travel outside to observe the sky in your area.   
3. Introduce students to field equipment:  
Digital Camera 
Explore equipment functions and review rules for proper equipment management 
 
4. What pictures has the sky painted today?  Encourage students to search for 
evidence of the weather.  (Remember – weather is what is happening outside.  It 
changes daily.  For example: hot, cold, wet, dry, clear, or cloudy.)  Ask students 
to focus their attention to the sky. 
5. What patterns of movement can you observe in the sky?  What feature of weather 
is moving? 
6. Ask students to take photographs of patterns in the sky.  These photographs will 
be used later to develop poetry. 
 
Explain: (journaling – outdoor reflection) 
1. To describe the picture in the sky, have students create a T-chart in their journal.  
The left side should be titled, observations. The right side should be titled, 
synonyms. 
Example T-Chart: 
Observations Synonyms 
  
  
  
 
2. Ask students to make a list of 5 observations about the clouds and the patterns they 
see in the left column.  Students should find a spot where they can lie on their backs 
and observe the sky uninterrupted. Encourage students to use their senses as they 
observe and consider the following questions:  What is the cloud doing in the sky? 
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Does the shape remind you of anything? What color(s) does it appear?  Can you 
describe what the texture would be? What are you feeling as you look at the sky? 
3. For each observation, or word written, students should to come up with one 
synonym and record it in the right column.  
 
4. Ask students to tally the number of different types of clouds they observe.  (It is not 
important that the student can name the cloud types, but is able to recognize 
fundamental differences). 
 
5. As a class, review student observations of the sky.  Ask students to classify, or 
group, similar observations together, to create a list of “cloud types.”  How many 
types of clouds was the class able to identify using their descriptive words and 
observations? 
 
6. Introduce basic cloud types to students, by matching the following vocabulary with 
student observations: 
o Fog: A cloud with its base at the earth's surface. It reduces visibility to below 1 
km. 
o Stratus: A low, gray cloud layer with a rather uniform base whose precipitation 
is most commonly drizzle 
o Cumulonimbus: An exceptionally dense and vertically developed cloud, often 
with a top in the shape of an anvil (very puffy). The cloud is frequently 
accompanied by heavy showers, lightning, thunder, and sometimes hail. It is also 
known as a thunderstorm cloud.  
o Cirrus: A high cloud composed of ice crystals in the form of thin, white, 
featherlike or wispy clouds in patches, filaments, or narrow bands. 
o Nimbostratus: A dark, gray cloud characterized by more or less continuously 
falling precipitation. It is not accompanied by lightning, thunder, or hail.  
 
Extend:  (journaling –indoor reflection) 
1. Using the words generate during field observation, ask students to create 1 poem 
about clouds.  
 
2. Poem Format Option 1: ACROSTIC (the first letter of each line spells a 
word/phrase) 
Example: 
W ild 
I n abundance 
N ever stopping 
D ancing 
 
 
3. Poem Format Option 2: CINQUAIN 
Line 1: title, 2 syllables 
Line 2: describes the title, 4 syllables 
Line 3: describes action, 6 syllables 
Line 4: describes a feeling or emotion, 8 syllables 
Line 5: synonym of title, 2 syllables 
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Example 1: 
Cyclone 
Ripping, raging 
Swirling funnel of death 
Struggling against the violence 
Terror 
Example 2: 
Breezes 
Warms and flowing 
Make flowers and limbs sway 
Always touching and surrounding 
Gentle 
 
Evaluate: (partner share – indoors) 
1. Review understanding of poetry techniques. Ask students to share one of their 
two poems and photograph with a partner.  Students should identify which type of 
poem they chose to read. 
 
2. Ask for volunteers to share their poem and picture with the entire class. 
 
3. Finally, ask students to write one sentence in their journals, starting with the 
prompt: 
4. Today I looked up to the sky and discovered….  
 
5. Upon completion of lesson, ask students to fill out checklist.  Allow time for 
students to make adjustments to journal entries as needed. 
Extensions 
1. Using photographs collected during the field investigation, create a cloud chart.  
Add names and descriptions to photographs as students work on identifying 
where in the atmosphere clouds are found. 
2. Explore the water cycle and the role clouds play in it.  See Incredible Journal 
activity in Project WET. 
3. Visit a local National Wildlife Refuge.  Explore how animals and plants adapt 
behaviorally to changes in weather. 
References 
Leopold, A. (1966). A sand county almanac: With essays on conservation from round 
river. New York: Oxford University Press, Inc.  
 
National Wildlife Federation. (1998). Ranger Rick’s Nature Scope: Wild about Weather. 
New York, NY: Chelsea House Publications. 
 
O’Neill, M. (1970). Winds. Garden City, NY: Doubleday & Company, Inc. 
 
Texas Parks and Wildlife. (n.d.). Clouds. Retrieved from 
http://www.tpwd.state.tx.us/publications/nonpwdpubs/young_naturalist/earth_scie
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Student Checklist 
 
 
Name:       Date:______________________ 
 
Lesson 6: CHASING CLOUDS   Photo Journal Page(s):__________ 
 
My journal entry includes: 
___ 1 poem that spells a word or 1 poem that uses synonyms and has 5 separate 
lines  
___ 1 sentence that identifies which type of cloud(s) I observed. 
 
___ My journal entry includes one photograph of my poem topic.  
 
___ My words are spelled correctly. 
 
___ I have used capital letters and punctuation correctly. 
 
___ I have read my journal entry aloud to a partner and shared my photograph. 
 
 
Educator’s Comments: 
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Lesson 7:     Ready, Set, Grow!                  Discipline Focus: Science/Language Arts  
Grade Level:   4
th
 and 5
th
                                                   Length of Lesson:   90 minutes                                               
 
Synopsis: 
Smooth or prickly, big or small, all seeds have the same work – to grow plants! This field 
exploration will encourage students to identify various types of seeds and identify the 
role they play in the plant life cycle. 
 
Overarching Question: 
How do our actions influence fish, wildlife, plants, and their habitats? 
Stage 1:  Desired Results 
Content Standard(s): 
MN Academic Standard(s): 
Science 
4.2.1.1.1 Measure temperature, volume, weight and length 
using appropriate tools and units. 
 
5.1.3.4.1 Use appropriate tools and techniques in 
gathering, analyzing and interpreting data.  For example:  
Spring scale, metric measurements, tables, 
mean/median/range, spreadsheets, and appropriate graphs, 
5.4.1.1.1 Describe how plant and animal structures and 
their functions provide an advantage for survival in a 
given natural system.  For example: Compare the physical 
characteristics of plants or animals from widely different 
environments, such as desert verses tropical, and explore 
how each has adapted to its environment. 
 
English Language Arts 
4.8.5.5 Add audio recordings and visual displays to 
presentation when appropriate to enhance the 
development of main ideas or themes 
4.10.1.1 Demonstrate command of the conventions of 
standard English grammar and usage when writing or 
speaking. 
f. produce complete sentences, recognizing and correcting 
inappropriate fragments and run-ons. 
 
4.10.2.2 Demonstrate command of the conventions of 
standard English capitalization, punctuation, and spelling 
when writing. 
a. Use correct capitalization. 
d. Spell grade-appropriate words correctly, consulting 
references as needed. 
 
4.10.4.4 Determine or clarify the meaning of unknown 
and multiple-meaning words and phrases based on grade 
4 reading and content, choosing flexibility from a range of 
strategies. 
a. Use context (e.g., definitions, examples, or restatements 
in text) as a clue to the meaning of a word or phrase. 
b. Use common, grade-appropriate Greek and Latin 
affixes and roots as clues to the meaning of a word (e.g., 
telegraph, photograph, autograph). 
 
5.8.5.5 Include multimedia components (e.g., graphics, 
sounds) and visual displays in presentations when  
appropriate to enhance the development of main ideas or 
themes. 
 
5.10.2.2 Demonstrate command of the conventions of 
standard English capitalization, punctuation, and spelling 
when writing. 
e. spell grade-appropriate words correctly, consulting 
references as needed. 
 
5.10.4.4 Determine or clarify the meaning of unknown 
and multiple-meaning words and phrases based on grade 
5 reading and content, choosing flexibility from a range of 
strategies. 
a. Use context (e.g., cause/effect relationships and 
comparisons in text) as a clue to the meaning of a word or 
phrase. 
b. Use common, grade-appropriate Greek and Latin 
affixes and roots as clues to the meaning of a word (e.g., 
photograph, photosynthesis). 
 
National Standard(s): 
National Science Education Standards 
Grades K-4: 
A. Science as Inquiry 
1. Abilities necessary to do scientific inquiry 
B. Physical Science 
1. Properties of Objects and Materials 
C. Life Science 
2. Life Cycles of Organisms 
 
Grades 5-8: 
A. Science as Inquiry 
1. Abilities Necessary to do Scientific Inquiry 
C. Life Science 
2. Reproduction and Heredity 
4. Populations and Ecosystems 
 
NCTE/IRA Stands for the English Language Arts: 
5. Students employ a wide range of strategies as they 
write and use different writing process elements 
appropriately to communicate with different audiences for 
a variety of purposes. 
 
6. Students apply knowledge of language structure, 
language conventions (e.g., spelling and punctuation), 
media techniques, figurative language, and genre to  
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Content Standard(s): 
create, critique, and discuss print and non-print 
texts. 
 
12. Students use spoken, written, and visual 
language to accomplish their own purposes 
(e.g., for learning, enjoyment, persuasion, and 
the exchange of information). 
Environmental Literacy Benchmark(s): 
In social and natural systems that consist of many parts, 
the parts usually influence one another. 
 
Social and natural systems may not function as well if 
parts are missing, damaged, mismatched or misconnected. 
Understanding(s): 
Students will understand that: 
 All living things go through a series of 
orderly changes in life cycles powered 
by the sun’s energy. 
Vocabulary 
 Seeds 
 Life Cycle 
 Quantitative Observation 
 Qualitative Observation 
Student outcomes: 
Students will be able to: 
 Identify stages in the plant life cycle: seed, seedling, flower, fruit, death or 
dormancy 
 Compare and contrast characteristics for two of the three seed types: wind 
dispersed, animal dispersed, water dispersed. 
 Demonstrate how seeds are a part of student lives, through written reflection. 
 
Stage 2: Performance & Assessment Evidence 
Performance Task(s): 
 After identifying the phases of a plant’s 
life cycle, students will look more 
closely at seeds.  Students will practice 
making quantitative and qualitative 
observations in the field, to identify 
characteristics of seeds.  
 
Assessment/Other Evidence: 
 Informal questioning/discussion 
 Photo journal 
o Written reflection 
o Photographs 
 Student Checklist 
Stage 3: Learning Plan 
Materials: 
 Digital cameras 
 Student photo journals 
 Writing utensils 
 Rulers (with metric units) 
Optional Materials: 
 Camera Cords 
 Computer 
 Projector 
 Printer 
Learning Activities: 
Engage: (introduce) 
1. Introduce students to the concepts of cycles through the following game: 
 
Game Overview: 
It is essential that all students are familiar with the game “rock, paper, scissors.”  To 
begin game, all students start out as a seed.  Seeds crouch down, low to the ground, 
appearing small, while waddling around saying “seed, seed, seed.” When a seed 
finds another seed, they play “rock, paper, scissors.” Non-winners of the seed round 
continue to look for seeds. The winner will grow to a seedling.   
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Seedlings stand up straight with their hands fanned out at their side to represent 
small leaves.  Seedlings walk around the classroom, saying “I’m growing, I’m 
growing” until they find another seedling.  Again, students play “rock, paper, 
scissors.”  Non-winners remain as a seedling and look for new partners. The winner 
will grow into a flower.   
 
The flower will walk around, with hands raised, as if holding a tray, saying 
“yummy nectar, pollinate me.” The winner of the flower match turns back into a 
seed.  
 
Repeat game to enforce the idea of a cycle.  
 
Note: multiple stages of the life cycle can be added to the game.  Additional 
examples include: seed dispersal, fruit, death, etc. 
 
2. Reflect on the experience: 
Ask students to share with the class their journey. Can someone illustrate on the 
board the route you took?  
 
As a class create a plant life cycle. Can students put the following plant stages in 
order: seed, seedling (young plant), adult plant, flower, fruit, dead or dormant 
plant.   
 
Example Plant Life Cycle Diagram: 
 
 
3. Ask students what else plants need to grow? 
Sun, water, energy/nutrients/food, space 
Add identified components to the plant life cycle created by the class. 
 
4. Tell students: Today, we’re going to split up into groups to explore our natural 
areas, looking for evidence of seeds! 
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Explore: (field investigation) 
1. Before heading into the field, ask students to close their eyes and picture a seed.  
What do you see?  Is your seed a tiny black dot or a long bean? Does your seed 
fly in the wind, or does it stick to the fur of animals passing by? 
2. Now, ask students to record 1 wonder question they have about plant seeds in 
their journal. Examples: I wonder if all seeds are the same?  I wonder how seeds 
move?  I wonder how a seed becomes a plant? 
 
3. Introduce students to field equipment:  
Digital Camera, Rulers  
Explore equipment functions and review rules for proper equipment management  
 
4. Working in groups of 2-3, encourage students to use their senses and scientific 
minds to find answers to their questions.  
 
5. Provide students with a list of objects to find while on their Seed Search:  
(see sample list below) 
-seed, seedling (young plant), adult plant, flower, fruit, dead or dormant plant 
 
Explain: (journaling – outdoor reflection) 
1. Ask students to provide evidence of their findings in their journals, including 
quantitative (numbers) and qualitative (descriptive words).  Encourage students to 
observe 2 types of seeds found in the field.   
2. For each type of seed, ask students to list: 
o Color 
o Shape 
o Texture 
o Size of Seed: Using metric measurements (cm, mm), Length, Circumference, 
Width 
o Location of Seed: Where they found it? What was it next to? Did you find one or 
many? 
o How this seed moves: provide evidence based on observations 
 
3. Encourage students to photograph the seeds discovered in the field. 
 
4. Finally ask students to complete the following sentence: 
Today I observed plant seeds, and I discovered….. 
 
Extend: (indoors – partner share) 
1. Review understanding of seed types.  Ask students to share their observations and 
photographs with a partner.   
2. Students should identify if the seeds observed moved by the wind, animal, or water? 
Students should provide a rational based on evidence collected in the field. 
3. Ask for volunteers to share their observations and photographs with the class.  
Make a list of the different characteristics of seeds your class found.  
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Evaluate: (journaling – indoor reflection) 
1. Read Leopold Quote: 
“During every week from April to September there are, on the average, ten wild 
plants coming into first bloom.  In June as many as a dozen plants may burst their 
buds on a single day.  No man can heed all of these anniversaries; no man can 
ignore all of them.” (Leopold, 1966, p. 47). 
 
2. Ask students to reflect on the importance of seeds in a plant’s and their own lives. 
Brainstorm ideas of how the students use seeds and what activities they wouldn’t be 
able to do without seeds. Examples: Smell flowers, climbing a tree, eat tomatoes 
from your garden, eating sunflower seeds?  
 
3. Finally, students should complete the following sentence in his/her journal with the 
prompt below: 
Plant and seeds surprised me because…. 
 
4. Upon completion of the lesson, ask students to fill out the checklist.  Allow time for 
students to make adjustments to journal entries as needed.  
Extensions 
1. Ask students to bring in different types of seeds from home.  As a class, grow 
seeds in water-soaked paper towel or in clear containers of water.  Make 
observations and daily recordings (write & photograph) over the period of 1-2 
weeks.  Explore how the structures of the roots and shoots change as well as their 
length. 
2. Create plant life cycle charts for local plants in your area.  Observe and photograph 
plants throughout their life cycle and include the major phases: 1. Seed, 2. Seedling 
(small roots, stem, leaves), 3. Young plant (roots and leaves), 4. Adult plant (roots, 
leaves, stem, flower head), 5. Dormant or dead plant (roots, leaves, stem, seed 
head). 
3. Visit a local National Wildlife Refuge that uses a greenhouse for restoration.  Speak 
with a staff biologist about the processes used to grow and maintain plants on the 
refuge. 
4. Visit a local National Wildlife Refuge to collect seeds or plant new seedlings for 
habitat restoration. 
5. Create an art project using seeds. 
References 
BrainPOP. (2012). Plant Life Cycle. Retrieved from 
http://www.brainpopjr.com/science/plants/plantlifecycle/grownups.weml 
 
Leopold, A. (1966). A sand county almanac: With essays on conservation from round 
river. New York: Oxford University Press, Inc. 
 
Hoff, M. (2012). Ready, Set, Grow. Minnesota Conservation Volunteer. Retrieved from 
http://www.dnr.state.mn.us/young_naturalists/seeds/index.html 
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Student Checklist 
 
 
Name:       Date:______________________ 
 
Lesson 7: READY, SET, GROW!   Photo Journal Page(s):__________ 
 
I made my journal entry stronger by adding: 
 ___ 1 wonder question I have about SEEDS 
___ 2 quantitative observations of seeds (numbers) 
 ___ 2 qualitative observations of seeds (words) 
 ___ 1 sentence describing why plants and seeds are important to me. 
 
___ My journal entry includes a photograph of seeds I found. 
 
___ My words are spelled correctly. 
 
___ I have used capital letters and punctuation correctly. 
 
___ I have read my journal entry aloud to a partner and shared my photograph. 
 
 
Educator’s Comments: 
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Lesson 8: Curious Outsides and                       Discipline Focus: Science/Language Arts  
Surprising Insides: The Life of Galls  
Grade Level:   4
th
 and 5
th
                                                      Length of Lesson: 90 minutes                                               
 
Synopsis: 
Student will explore the curious communities of goldenrod galls found on prairies and 
forest edges. Discovering the creature responsible for their creation, students will build 
understanding of what community means and how animals depend on plants through 
investigation techniques. 
 
Overarching Question: 
How do our actions influence fish, wildlife, plants, and their habitats? 
Stage 1:  Desired Results 
Content Standard(s): 
MN Academic Standard(s): 
Science 
4.2.1.2.2 Describe how the states of matter change as a 
result of heating and cooling. 
 
5.1.1.2.1 Generate a scientific question and plan an 
appropriate scientific investigation, such as systematic 
observations, field studies, open-ended exploration or 
controlled experiments to answer the question. 
5.1.1.2.2 Identify and collect relevant evidence, make 
systematic observations and accurate measurements, and 
identify variables in a scientific investigation. 
5.4.4.1.1 Give examples of beneficial and harmful human 
interaction with natural systems.  For example: 
Recreation, pollution, wildlife management. 
 
English Language Arts 
4.6.10.10 Write routinely over extended time frames (time 
for research, reflection, and revision) and shorter time 
frames (a single sitting or a day or two) for a range of 
discipline-specific tasks, purposes, and audiences 
4.8.5.5 Add audio recordings and visual displays to 
presentation when appropriate to enhance the 
development of main ideas or themes 
4.10.1.1 Demonstrate command of the conventions of 
standard English grammar and usage when writing or 
speaking. 
f. produce complete sentences, recognizing and 
correcting inappropriate fragments and run-ons. 
4.10.2.2 Demonstrate command of the conventions of 
standard English capitalization, punctuation, and spelling 
when writing. 
 a. Use correct capitalization. 
d. spell grade-appropriate words correctly, 
consulting references as needed.  
 
5.6.10.10 Write routinely over extended time frames (time 
for research, reflection, and revision) and shorter time 
frames (a single sitting or a day or two) for a range of 
discipline-specific tasks, purposes, and audiences. 
5.8.5.5 Include multimedia components (e.g., graphics, 
sounds) and visual displays in presentations when 
appropriate to enhance the development of main ideas or 
themes. 
5.10.2.2 Demonstrate command of the conventions of 
standard English capitalization, punctuation, and spelling 
when writing. 
e. spell grade-appropriate words correctly, 
consulting references as needed. 
 
National Standard(s): 
National Science Education Standards 
Grades K-4: 
A. Science as Inquiry 
1. Abilities Necessary to do Scientific Inquiry 
C. Life Science 
3. Organisms and their Environment 
F. Science in Personal and Social Perspectives 
4. Changes in the Environment 
 
Grades 5-8: 
A. Science as Inquiry 
1. Abilities Necessary to do Scientific Inquiry 
2. Understandings About Scientific Inquiry 
G. History and Nature of Science 
2. Nature of Science 
 
NCTE/IRA Stands for the English Language Arts: 
4. Students adjust their use of spoken, written, and visual 
language (e.g., conventions, style, vocabulary) to 
communicate effectively with a variety of audiences and 
for different purposes. 
 
6. Students apply knowledge of language structure, 
language conventions (e.g., spelling and punctuation), 
media techniques, figurative language, and genre to create, 
critique, and discuss print and non-print texts. 
 
12. Students use spoken, written, and visual language to 
accomplish their own purposes (e.g., for learning, 
enjoyment, persuasion, and the exchange of information). 
 
Environmental Literacy Benchmark(s): 
In social and natural systems that consist of many parts, 
the parts usually influence one another. 
 
Social and natural systems may not function as well if 
parts are missing, damaged, mismatched or misconnected. 
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Understanding(s): 
Students will understand that: 
 Scientific inquiry can lead to greater 
understanding of the environment 
Vocabulary: 
 Community 
 Animal Community 
 Gall 
 Prairie 
 Forest 
 Quantitative 
 Qualitative 
 Prediction 
 Evidence 
Student outcomes: 
Students will be able to: 
 Model processes of scientific inquiry, including making predictions and 
collecting data 
 Define the term “community” 
 Generate examples of how people influence natural communities 
Stage 2: Performance & Assessment Evidence 
Performance Task(s): 
 Through application of inquiry skills, 
students will explore goldenrod gall 
communities.  Upon creating 
definitions of community, students will 
make comparisons between their own 
communities and that of the goldenrod 
gall.  
Assessment/Other Evidence: 
 Informal questioning/discussion 
 Photo journal 
o Written reflection 
o Photographs 
 Student Checklist 
Stage 3: Learning Plan 
Materials: 
 Digital Cameras 
 Student Photo Journals 
 Writing Utensils 
 Ruler  
 Hand Lens 
Optional Materials: 
 Camera Cords 
 Computer 
 Projector 
 Printer 
 
Learning Activities: 
Engage: (introduction) 
1. Read the passage to the class written by naturalist Edwin Way Teal: 
“Imagine yourself living in a globelike room with greenish walls bulging 
outward and upward and then arching to meet above your head. Imagine 
such a room constructed of succulent, edible material, forming a house that 
at once provides food and shelter, plenty and protection. That is what you 
would find if you traded places with one of those gall insects that now live 
in the globular swellings on the stem of my hillside goldenrods." 
 
 
2. Explain to students that they will be exploring these globe-like swellings found in 
nature.  Depending on the time of year, these galls your students are in search of 
may be green or brown.  
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Explore: (field exploration) 
Part 1: 
1. Introduce students to field equipment: 
Digital Cameras, Rulers, Hand Lens 
Explore equipment functions and review rules for proper equipment managements  
 
2. Working in groups of 2-3, encourage students to locate a goldenrod gall and 
photograph it. 
3. Once located, ask students to record a minimum of 4 observations (2 qualitative, 2 
quantitative) in their journals.  Where did they find the gall? What was it next too? 
Were there several or only one?  
 
A reminder, quantitative observations include numbers, such as how high, how 
long, circumference, etc., while qualitative observations use descriptive words, 
such as color, hard/soft, rough/smooth, etc. 
 
4. Ask students to make a hypothesis or prediction and record it in their journal. 
Identify who or what made the goldenrod gall? Ask students to circle any evidence 
recorded in their journal that supports their prediction. 
5. After students make predictions, encourage them to search for more evidence of 
whom or what uses these galls. Ask students if they are able to observe other 
animals using the galls? Record observations in journal. 
Note: Small birds such as chickadees and downy woodpeckers, and even squirrels 
can peck into the galls to extract the tasty and energy rich tid-bit the larva 
represents. 
 
Part 2:  
1. As a class, or in small groups, test student predictions from part 1.  Prior to lesson, 
open 1 or 2 galls to be passed around the classroom.  Ask students to record their 
observations of what they found. Each student should record a list in his/her 
journal identifying members of the gall community. 
2. If leading this activity in winter…. 
Continue to explore the contents of the gall.  Demonstrate properties the goldenrod 
gall fly has that allow it to survive sub-zero temperatures.  
a. Extract larva from the gall.    Allow the larva to warm up to room 
temperature.  As a class make observations, comparing/contrasting how 
the larva is different over time.  Students should observe the larva 
moving/wriggling about.   
b. Discuss how the larva survives the cold.  It has a type of “anti-freeze” 
(similar to what is found in our cars) in its system.  
c. Ask students: How do people keep their bodies warm? 
i. Possible answers: shivers, wear warm clothes, etc.  
d. See suggestions in extension section of how to continue to use larva to 
demonstrate life cycles.  Other options include putting the larva near a 
bird feeder, to be eaten. 
e. What other observations are students able to add to their list from above? 
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Explain: (indoor reflection) 
1. Read Leopold Quote: 
“The old prairie lived by the diversity of its plants and animals, all of which were 
useful because the sum total of their co-operations and competitions achieved 
continuity,” (Leopold, 1966, p. 114) 
 
2. Ask students what is Leopold describing here? 
Answer: Community. 
 
3. As a class, define the term community. Consider, who, where, and what as you 
create your definition. 
Example definition: A natural community is an interacting assemblage of plants 
and animals, their physical environment, and the natural process that affect them.  
As these assemblages of plants and animals repeat across the landscape wherever 
similar environmental conditions exist, it is possible to describe these repeating 
assemblages as natural community types (Vermont Fish and Wildlife, 2012). 
 
Extend: (journaling – indoor reflection) 
1. After learning about what a community is, ask students to identify other 
communities they have explored in earlier lessons. Create a class list on the board. 
 
2. Ask students What evidence did you discover today about gall communities? Who 
is part of this community? 
Examples: Community components include: plants, goldenrod gall fly, birds or 
wasps, squirrels.   
 
3. Ask students to share their observations and photographs with a partner. 
4. Ask for volunteers to share their observations and photographs with the class. 
 
5. Ask students to think about what it means to be part of a community? (Encourage 
students to think back to the class definition).  
 
6. Ask students: how do humans influence these communities? Think specifically to 
natural communities like that of the galls. Generate 3 ways communities are 
influences or changed by people. (Example: management, pollution, climate 
change, human development, addition or removal of a species in the community, 
etc.) 
 
7. Ask students to write about their own communities, comparing and contrasting 
them to the communities discovered in goldenrod galls.  Reflections should 
include 3 sentences. 
Today I explored goldenrod galls, and I was surprised….. 
 
Evaluate:  
1. Upon completion of the lesson, ask student to fill out checklists.  Allow time for 
students to make adjustments to journal entries as needed. 
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Extensions 
1. Learn about the insect life cycle. Use cameras to document changes as a gall fly 
pupates. Pictures could be included into photo journals or used to create posters for 
the classroom. 
2. Write a newspaper article, including photographs taken from the field, about the 
“new creatures” found living on the prairie.   
3. Create a map of a local prairie area, documenting when high and low densities of 
goldenrod galls are found. Make predictions or inferences as to why. 
4. Visit a local National Wildlife Refuge to explore other natural communities.  
Compare and contrast galls found on the refuge and in your local area. 
5. About 2,000 kinds of galls are known to exist in North America on half the families 
of plants. They may be on any part of a plant, depending on the gall maker's 
specialty: stems, twigs, leaves, buds, flower heads, fruits, and roots. They resemble 
seeds, cones, burrs, flowers, balls, swellings, fur, and fingers. Consider expanding 
your gall search to explore: oak apple galls, blackberry knot galls, jumping oak gals, 
cherry pouch galls and willow-cone galls. Compare and contrast the shape and 
texture of galls found in your area using a Venn diagram.  How many types of galls is 
your class able to find on a nature hike? 
References 
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that inspire inquiry (pp. 32-35). Tucson, AZ: Zephyr Press. 
 
Collicutt, D. (n.d.). Golden Rod Gall Fly. Nature North Zone. Retrieved from 
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Student Checklist 
 
 
Name:       Date:______________________ 
 
Lesson 8: THE LIFE OF GALLS   Photo Journal Page(s):__________ 
 
I made my journal entry stronger by adding: 
 ___ a prediction about who/what made the gall 
___ 2 descriptive adjectives about galls 
 ___ 2 observations using numbers about galls 
 ___ a definition of the word community 
 ___ 1 example of how people affect natural communities. 
 
___ My journal entry includes an unusual perspective of a goldenrod gall. 
 
___ My words are spelled correctly. 
 
___ I have used capital letters and punctuation correctly. 
 
___ I have read my journal entry aloud to a partner and shared my photograph. 
 
 
Educator’s Comments: 
  
Created By: Kara Zwickey M.Ed.-EE University of Minnesota Duluth  54 
DIGITAL PHOTO JOURNALING: A USFWS EE CURRICULUM 148 
 
Lesson 9: Naturally Inspired Inventions        Discipline Focus: Science/Language Arts  
Grade Level:  4
th
 and 5
th
                                                      Length of Lesson: 90 minutes 
 
Synopsis: 
Nature is full of creative solutions, and has inspired great inventions.  Students will 
explore the natural world, using the lessons it has taught them, and will be challenged to 
look to nature for inspiration for their own ideas for inventions.  
 
Overarching Question: 
How do our actions influence fish, wildlife, plants, and their habitats? 
Stage 1:  Desired Results 
Content Standard(s): 
MN Academic Standard(s): 
Science 
4.1.2.2.1 Identify and investigate a design solution and 
describe how it was used to solve an everyday problem. 
For example: Investigate different varieties of 
construction tools. 
 
5.4.4.1.1 Give examples of beneficial and harmful human 
interaction with natural systems.  For example: 
Recreation, pollution, wildlife management. 
 
English Language Arts 
4.6.10.10 Write routinely over extended time frames (time 
for research, reflection, and revision) and shorter time 
frames (a single sitting or a day or two) for a range of 
discipline-specific tasks, purposes, and audiences. 
 
4.8.5.5 Add audio recordings and visual displays to 
presentation when appropriate to enhance the 
development of main ideas or themes 
 
4.10.1.1 Demonstrate command of the conventions of 
standard English grammar and usage when writing or 
speaking. 
f. produce complete sentences, recognizing and 
correcting inappropriate fragments and run-ons. 
 
4.10.2.2 Demonstrate command of the conventions of 
standard English capitalization, punctuation, and spelling 
when writing. 
a. Use correct capitalization. 
d. Spell grade-appropriate words correctly, 
consulting references as needed. 
 
4.10.5.5 Demonstrate understanding of figurative 
language, word relationships, and nuances in word 
meanings to develop word consciousness. 
 a. explain the meaning of simple similes and 
metaphors in context 
 
5.6.10.10 Write routinely over extended time frames (time 
for research, reflection, and revision) and shorter time 
frames (a single sitting or a day or two) for a  
range of discipline-specific tasks, purposes, and 
audiences. 
 
5.8.5.5 Include multimedia components (e.g., graphics, 
sounds) and visual displays in presentations when 
appropriate to enhance the development of main ideas or 
themes. 
 
5.10.2.2 Demonstrate command of the conventions of 
standard English capitalization, punctuation, and spelling 
when writing. 
e. spell grade-appropriate words correctly, consulting 
references as needed. 
 
5.10.5.5 Demonstrate understanding of figurative 
language, word relationships, and nuances in word 
meanings to develop word consciousness. 
a. interpret figurative language, including similes and 
metaphors, in context. 
 
National Standard(s): 
National Science Education Standards 
Grades K-4: 
A. Science as Inquiry 
 1. Abilities Necessary to do Scientific Inquiry 
C. Life Science 
 1. Characteristics of Organisms 
2. Organisms and Their Environments 
E. Science and Technology 
 1. Abilities of Technological Design 
3. Abilities to Distinguish between Natural 
objects and objects made by humans 
 
Grades 5-8: 
A. Science as Inquiry 
 1. Abilities necessary to do scientific inquiry 
2. Understandings about Scientific Inquiry 
C. Life Science 
 1. Structure and function in living systems 
E. Science and Technology 
 1. Abilities of Technological Design 
F. Science in Personal and Social Perspectives 
 5. Science and Technology in Society 
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Content Standard(s): 
NCTE/IRA Stands for the English Language Arts: 
3. Students adjust their use of spoken, written, and visual 
language (e.g., conventions, style, vocabulary) to 
communicate effectively with a variety of audiences and 
for different purposes. 
 
5. Students employ a wide range of strategies as they 
write and use different writing process elements 
appropriately to communicate with different audiences for 
a variety of purposes. 
 
 
 
NCTE/IRA Stands for the English Language Arts: 
6. Students apply knowledge of language structure, 
language conventions (e.g., spelling and punctuation), 
media techniques, figurative language, and genre to 
create, critique, and discuss print and non-print texts. 
 
12. Students use spoken, written, and visual language to 
accomplish their own purposes (e.g., for learning, 
enjoyment, persuasion, and the exchange of information). 
 
Environmental Literacy Benchmark(s): 
In social and natural systems that consist of many parts, 
the parts usually influence one another. 
Understanding(s): 
Students will understand that: 
 Natural resources have value.  
Vocabulary: 
 Invention 
 Structure 
 Function 
 Simile 
Student outcomes: 
Students will be able to: 
 Identify 3 inventions inspired by nature 
 Describe a natural object using sensory detail and similes.  
 Develop an idea for an invention based on a natural object. 
Stage 2: Performance & Assessment Evidence 
Performance Task(s): 
 Students will explore a natural object, 
using descriptive words and similes to 
describe it.  Students will then generate 
new ideas for inventions based on their 
observations. 
Assessment/Other Evidence: 
 Informal questioning/discussion 
 Photo journal 
o Written reflection 
o Photographs 
 Student Checklist 
Stage 3: Learning Plan 
Materials: 
 Digital Cameras 
 Student Photo Journal 
 Writing Utensils 
 Velcro 
 Hand Lens 
 Pictures of natural objects 
that inspired inventions 
 
Optional Materials: 
 Camera Cords 
 Computer 
 Projector 
 Printer 
 
 
 
 
Learning Activities: 
Engage: (introduction) 
1. Pass out small pieces of Velcro and magnifying glasses to students working in 
groups of   2-3. 
 
2. Ask students to use their senses and the magnifying glass to make observations of 
the material you just passed out. 
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3. Working individually, students should record the answers to the questions below 
with any additional observations he/she made about the material : 
o What inspired the creation of the material? How did people come up with the 
idea for this material?  
o Does this material remind you of anything? 
o What do you think this material does? What is its purpose? 
o HINT: If students are struggling to come up with ideas, encourage students to 
THINK PLANTS. 
 
4. As a class, review observations about the material. 
Question: What inspired this material?  
Possible answers: plant, burrs, seeds, etc. 
 
Question: What is the purpose of this material? 
Possible Answers: to hold things, to make things stick together, to transport 
objects, etc. 
 
Identify the Material: Velcro 
 
5. As a class, brainstorm a list of ideas of other inventions that have been inspired by 
nature. 
Possible Examples: helmets, paper, aspirin, rain jackets, make-up, wet suit, 
chewing gum, jewelry, snowshoes, medicine, etc. To add to this discussion, show 
pictures of objects found in nature with human invention. 
 
6. Write on the board: 
An invention is….. 
Ask students to complete the sentence in their journals.  As a class develop a 
definition of an invention.  For example: An invention is the creations of a new 
device, process, or product and inspired by imagination. 
 
Explore: (field exploration) 
1. Read Leopold Quote: 
“The outstanding scientific discovery of the twentieth century is not television, or 
radio, but rather the complexity of the land organism. Only those who know the 
most about it can appreciate how little we know about it. The last word in 
ignorance is the man who says of an animal or plant: "What good is it?" (Leopold, 
1966). 
 
2. Explain to students that today’s activity will consist of discovering nature’s value.  
3. Working in groups of 2-3 challenge students to find a plant or animal in nature 
that could be useful to people. 
 
4. Encourage students to think back to Lesson 5: Seasonal Survival, in which 
students identified physical and behavioral characteristics of plants and animals.  
Adaptations observed may bring insight into the complexity of the organisms. 
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5. Introduce students to field equipment: 
Digital Camera, Hand Lens 
Explore equipment functions and review rules for proper equipment management. 
 
Explain: (journaling – outdoor reflection) 
1. As students explore these new plants and animals, encourage students to list 
adaptations observed.  Student should generate a list of adaptations and 
descriptive observations in their journals.  
 
2. Students should consider: What did this plant or animal do to help it survive in 
nature? How did adaptation help it survive? Did this plant or animal have any 
patterns?  
 
3. After students have made and recorded observations, students should photograph 
the plant or animal he/she explored. (Encourage students to use one of the 3 
composition techniques reviewed in Lesson 1: What is art?). 
 
4. Student journals should include: 
o a list of 5 sensory words describing the plant or animal observed.  
o 1 physical or behavioral adaptation of the plant or animal observed.  
 
Extend: (journaling – indoor reflection) 
1. Upon returning inside, ask students to reflect on his/her observations and 
knowledge of the plant or animal observed.  Ask students how could this object be 
useful and applied to humans? 
 
2. Encourage students to record their new inventions in their journals.  Review 
observations recorded in the field. 
 
3. In journals ask students to complete the following sentence prompts: 
a. (list object here) inspired my invention idea.  
b. My list object here is like….(create a simile)  
c. My invention will be useful to people because……(identify 2 uses of 
invention). 
 
Evaluate: (partner share - indoors) 
1. Review understanding of inventions.  Ask students to share their observations, 
inventions, and photograph(s) with a partner. 
 
2. Ask for volunteers to share their proposed inventions and 
photographs/observations that inspired those inventions with the class.  
 
3. Ask classmates to brainstorm additional ideas for application of the plant or 
animal. 
 
4. Upon completion of lesson, ask students to fill out the checklist.  Allow time for 
students to make adjustments to journal entries as needed. 
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Extensions 
1. As a class research common household inventions and create a timeline of when 
invented and by whom.  Students could add their own photographs to the 
timeline. 
2. Invite a local staff member from a National Wildlife Refuge to discuss what 
inventions, including technology, tools, or clothing, they use to help manage the 
refuge and wildlife. 
3. Expand your engineering curriculum by holding a class invention fair.  Using 
invention ideas generated in class, encourage students to create a “proto type” and 
present to the class. 
4. Use student photography and written reflections to create posters to be displayed 
in the classroom.  Posters could serve as advertising for the new inventions. 
5. Invite a local inventor or engineer into the classroom.  Explore how they design 
and develop new products. 
References 
Barkman, R. (1999). Inventions. Science through multiple intelligences: Patterns that 
inspire inquiry (pp. 144- 148). Tucson, AZ: Zephyr Press. 
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Student Checklist 
 
 
Name:       Date:______________________ 
 
Lesson 9: NATURALLY INSPIRED INVENTIONS Photo Journal Page(s):__________ 
 
My journal entry includes: 
___ a description of my natural object using 5 sensory words 
___ 1 sentence using the words “like” or “as” to compare a natural object with its 
purpose 
___ 1 sentence describing how my invention will be useful to people. 
 
___ My journal entry includes a photograph of one natural object that inspired my 
invention idea. 
 
___ My words are spelled correctly. 
 
___ I have used capital letters and punctuation correctly. 
 
___ I have read my journal entry aloud to a partner and shared my photograph. 
 
 
Educator’s Comments: 
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Lesson 10: Life Anew: Lessons from a Fire    Discipline Focus: Science/Language 
Arts Grade Level:   4
th
 and 5
th
                                             Length of Lesson: 90 minutes                                               
 
Synopsis: 
Students will explore a common management practice performed in prairie and forest 
ecosystems, prescribed burning.  Through use of observation techniques, data collection, 
and creative writing, students will illustrate changes in prairie habitat as a result of fire. 
 
Overarching Question: 
How do our actions influence fish, wildlife, plants, and their habitats? 
Stage 1:  Desired Results 
Content Standard(s): 
MN Academic Standard(s): 
Science 
4.1.2.1.1 Describe the positive and negative impacts that 
the designed world has on the natural world as more and 
more engineered products and services are created and 
used 
 
5.1.1.2.1Generate a scientific question and plan an 
appropriate scientific investigation, such as systematic 
observations, field studies, open-ended exploration or 
controlled experiments to answer the question. 
5.1.1.2.2 Identify and collect relevant evidence, make 
systematic observations and accurate measurements, and 
identify variables in a scientific investigation. 
5.4.4.1.1 Give examples of beneficial and harmful 
human interaction with natural systems.  For example: 
Recreation, pollution, wildlife management. 
 
English Language Arts 
4.6.10.10 Write routinely over extended time frames 
(time for research, reflection, and revision) and shorter 
time frames (a single sitting or a day or two) for a range 
of discipline-specific tasks, purposes, and audiences 
 
4.8.5.5 Add audio recordings and visual displays to 
presentation when appropriate to enhance the 
development of main ideas or themes 
 
4.10.1.1 Demonstrate command of the conventions of 
standard English grammar and usage when writing or 
speaking. 
f. produce complete sentences, recognizing 
and correcting inappropriate fragments and 
run-ons. 
 
4.10.2.2 Demonstrate command of the conventions of 
standard English capitalization, punctuation, and 
spelling when writing. 
 a. Use correct capitalization. 
 d. spell grade-appropriate words correctly, 
consulting references as needed.  
 
4.10.3.3 Use knowledge of language and its conventions 
when writing, speaking, reading, or listening. 
 a. Choose words and phrases for effect 
5.6.10.10 Write routinely over extended time frames (time 
for research, reflection, and revision) and shorter time 
frames (a single sitting or a day or two) for a range of 
discipline-specific tasks, purposes, and audiences. 
 
5.8.5.5 Include multimedia components (e.g., graphics, 
sounds) and visual displays in presentations when 
appropriate to enhance the development of main ideas or 
themes. 
 
5.10.2.2 Demonstrate command of the conventions of 
standard English capitalization, punctuation, and spelling 
when writing. 
 e. spell grade-appropriate words correctly, 
consulting references as needed. 
 
5.10.3.3 Use knowledge of language and its conventions 
when writing, speaking, reading, or listening. 
 a. choose words and phrases to convey ideas 
precisely. 
 
National Standard(s): 
National Science Education Standards 
Grades K-4: 
A. Science as Inquiry 
1. Abilities Necessary to do Scientific Inquiry 
C. Life Science 
2. Life Cycles of Organisms 
F. Science in Personal and Social Perspectives 
4. Changes in the Environment 
 
Grades 5-8: 
A. Science as Inquiry 
1. Abilities Necessary to do Scientific Inquiry 
2. Understandings About Scientific Inquiry 
C. Life Science 
2. Reproduction and Heredity 
 
 
NCTE/IRA Stands for the English Language Arts: 
4. Students adjust their use of spoken, written, and visual 
language (e.g., conventions, style, vocabulary) to 
communicate effectively with a variety of audiences and 
for different purposes.  
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Content Standard(s): 
NCTE/IRA Stands for the English Language Arts: 
5.  Students employ a wide range of strategies as they 
write and use different writing process elements 
appropriately to communicate with different 
audiences for a variety of purposes. 
 
6. Students apply knowledge of language structure, 
language conventions (e.g., spelling and punctuation), 
media techniques, figurative language, and genre to 
create, critique, and discuss print and non-print texts. 
 
12. Students use spoken, written, and visual language to 
accomplish their own purposes (e.g., for learning, enjoyment, 
persuasion, and the exchange of information). 
 
Environmental Literacy Benchmark(s): 
In social and natural systems that consist of many parts, the 
parts usually influence one another. 
 
Social and natural systems may not function as well if parts 
are missing, damaged, mismatched or misconnected. 
 
Understanding(s): 
Students will understand that: 
 Natural resources are managed 
by individuals and communities 
of people. 
Vocabulary 
 Prairie 
 Habitat 
 Ecosystem 
 Prescribed 
Burning 
 Management 
 Syllable 
 Poem 
 Rhyme Pattern 
 Rhythm Pattern 
Student outcomes: 
Students will be able to: 
 Conduct a field investigation, using simple tools to make observations 
 Identify positive and negative consequences of fires on the prairie or forest 
 Compose poems that describe changes fires have on prairie or forest ecosystems 
Stage 2: Performance & Assessment Evidence 
Performance Task(s): 
 Students use techniques of 
observation and data 
collection to record changes 
in prairie or forest habitats 
affected by prescribed fire. 
Assessment/Other Evidence: 
 Informal questioning/discussion 
 Photo Journal 
o Written Reflection 
o Photographs 
 Student Checklist 
Stage 3: Learning Plan 
Materials: 
 Digital Cameras 
 Student Photo Journals 
 Writing Utensils 
 Magnifying Glass 
 Ruler 
Optional Materials: 
 Camera Cords 
 Computer 
 Projector 
 Printer 
 
Learning Activities: 
Engage: (introduction) 
1. Ask students to close their eyes and picture a fire rolling across the prairie or 
through a forest.  Ask students to take a deep breath. What does it smell like?  Can 
you hear anything?  What colors are you seeing? 
2. Next, ask students to open their eyes, and sketch the scene in their journals. 
Students can add additional detail to their sketches by adding words or phrases. 
3. As a class, brainstorm how fires affect the prairie or forest.  What are positive or 
negative consequences of fires? 
4. Create a Venn diagram on the board to illustrate positive and negative results of 
fires. 
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Example Venn diagram: 
 
 
 
 
 
 
 
 
 
 
(field exploration) 
1. Read Leopold Quote: 
“ All routines come to an end.  This one ended with a prairie fire, which reduced 
the prairie plants to smoke, gas, and ashes” (Leopold, 1966, p. 112). 
 
2. Ask students: What happens to a prairie after a fire comes through?   
Possible Answers: Aldo Leopold wrote that plants turned to smoke, gas, and 
ashes; regrowth, black earth, etc. A transformation occurs. 
3. Explain to students they will be exploring two environments in your local area.   
Area 1: an unburned prairie or forest environment. 
Area 2: a prairie or forest environment recently affect by fire. 
4. Invite students to ask question about what they want to know or wonder about 
these two environments based on prior lessons? 
 
5. Ask students to make a prediction about the plants in each area.  Which will have 
taller plants? Which will have a deeper duff layer? Which will have more species 
diversity? 
 
6. Introduce students to field equipment: 
Digital Camera, Magnifying Glass, Ruler 
Explore tool functions and review rules for proper equipment management. 
 
7. Use half of the time outdoors exploring Area 1 and the remaining half, exploring 
Area 2. 
 
Explore: (journaling – outdoor reflection) 
1. Working in groups of 2-3, encourage students to carefully examine the plants 
(using field equipment provided).  In each area, ask student to record the 
following observation: 
- Measurements (how high, how many, how long, etc.) 
- Photographs (what do plants look like) 
- Descriptions: 4 words or phrase to describe observations using 4 senses 
(see, hear, feel, smell). 
 
 
   Positive 
Results of 
Fire 
Negative 
Results of 
Fire 
Neutral 
Results of 
Fire (found 
in both 
negative and 
positive 
sides) 
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Explain: (partner share – indoors) 
1. Have students share findings from outdoor observations with the class. 
2. Make connections between student observations and vocabulary including: 
prescribed burning, management, habitat, and ecosystem (definitions can be found 
in glossary). 
3. Continue to make connections with past lessons, thinking back to Lesson 5: 
Seasonal Survival and Lesson: Curious Outsides and Surprising Insides: The Life 
of Galls. 
4. Ask students: How do these plants and animals survive fire? How do they adapt? 
Possible Answers: deep roots, thick waxy leaves, thick furrowed bark, etc. 
5. Ask students: How does fire management change communities? 
Possible Answers: lower or higher numbers of plants or animals, removal of 
unwanted species, change food source, disruption of habitat, etc. 
 
Extend: (written reflections – indoors) 
1. After making connections to past lessons, asks student to write two poems 
inspired by their observation in the field, using numbers, words and pictures. 
These poems should illustrate what knowledge students have gained about the 
effects of fires on prairies or forests. 
 
2. Poem 1 Format: HAIKU 
Line 1: 5 Syllables 
Line 2: 7 Syllables 
Line 3: 5 Syllables 
 
Example Haiku: 
Across the Prairie 
Green growth to dust and ashes 
Life from roots below 
 
3. Poem 2 Format: LIMERICK 
Line 1: 8 Syllables, Rhymes with lines 2 & 
5, Often starts with: There was a… There 
once was a … 
Line 2: 8 Syllables, Rhymes with lines 1 &5 
Line 3: 5 Syllables, Rhymes with line 4 
Line 4: 5 Syllables, Rhymes with line 3 
Line 5: 8 Syllables, Rhymes with lines 1 & 2 
Example Limerick: 
 
There once was a small prairie plant 
Who dreamed to be tall as an ant 
Taken by the night 
From a terrible fright 
No signs but a new descendant 
 
 
Evaluate: (partner share – indoor reflection) 
1. Review understanding of poetry techniques and effects of fires on the prairie or in 
forests.  Ask students to share one of their two poems and photograph with a 
partner.   
2. Ask for volunteers to share their poem and picture with the entire class. 
3. Finally, complete the lesson, by asking students to review their prediction from 
the start of the lesson.  Ask students to reflect on what they have learned about 
fires, and complete the following sentence in their journals: 
Today I learned about fires on the prairie (or in the forest), and I found beauty….. 
 
4. Upon completion of the lesson, ask students to fill out checklist.  Allow time for 
students to make adjustments to journal entries as needed. 
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Extensions 
1. Visit a local National Wildlife Refuge that uses prescribed burning as a 
management technique.  Invite a trained wildland firefighter to speak to your class 
to discuss tools, personal protective equipment, and maps used when burning.  
2. Read and develop maps of a local burn unit.  After exploring a local area, create a 
map showing the area affected by prescribed burning. 
3. Invite a wildlife biologist to speak with your class to learn how fires affect animal 
populations in your area. 
4. Create a phenological record of a local burn unit.  Visit a local National Wildlife 
Refuge during each season to record changes in the landscape.  
5. Photography plant regrowth daily or weekly. 
References 
Council for Environmental Education. (2007). Smokey Bear said what? Project WILD: 
K-12 Curriculum & Activity Guide (pp. 314-316). Houston, TX: Council for 
Environmental Education.  
 
Leopold, A. (1966). A sand county almanac: With essays on conservation from round 
river. New York: Oxford University Press, Inc. 
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Student Checklist 
 
 
Name:        Date:______________________ 
 
Lesson 10: LIFE ANEW: LESSONS FROM A FIRE Photo Journal Page(s): __________ 
 
My journal entry includes: 
 ___ a sketch 
 ___ observations using numbers and measurement 
___ observations using descriptive words 
 
 ___ one poem that uses rhyming words and has 5 lines 
 ___ one poem called a Haiku and has 3 lines. 
 
___ My journal entry includes one photograph showing effects fires have on prairie or 
fire ecosystems. 
 
___ My words are spelled correctly. 
 
___ I have used capital letters and punctuation correctly. 
 
___ I have read my journal entry aloud to a partner and shared my photograph. 
 
 
Educator’s Comments: 
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Lesson 11: Bird Watch                                   Discipline Focus: Science/Language Arts  
Grade Level:   4
th
 and 5
th
                                                   Length of Lesson: 90 minutes 
 
Synopsis: 
Plants and animals rely on diverse adaptations to survive their environment. This field 
investigation will encourage students to study a local natural area, exploring the concept 
of habitat. 
 
Overarching Question: 
How do our actions influence fish, wildlife, plants, and their habitats? 
Stage 1:  Desired Results 
Content Standard(s): 
MN Academic Standard(s): 
Science 
5.4.2.1.2 Explain what would happen to a system such 
as a wetland, prairie or garden if one of its parts were 
changed.  For example: Investigate how road salt 
runoff affects plants, insects and other parts of an 
ecosystem. Another example: Investigate how an 
invasive species changes an ecosystem. 
5.4.4.1.1 Give examples of beneficial and harmful 
human interaction with natural systems.  For example: 
Recreation, pollution, wildlife management. 
 
English Language Arts 
4.6.10.10 Write routinely over extended time frames 
(times for research, reflection, and revision) and shorter 
time frames (a single sitting or a day or two) for a range 
of discipline-specific tasks, purposes, and audiences. 
 
4.8.5.5 Add audio recordings and visual displays to 
presentation when appropriate to enhance the 
development of main ideas or themes 
 
4.10.1.1 Demonstrate command of the conventions of 
standard English grammar and usage when writing or 
speaking. 
f. produce complete sentences, recognizing 
and correcting inappropriate fragments and 
run-ons. 
 
4.10.2.2 Demonstrate command of the conventions of 
standard English capitalization, punctuation, and 
spelling when writing. 
a. Use correct capitalization. 
d. Spell grade-appropriate words correctly, 
consulting references as needed. 
 
5.6.10.10 Write routinely over extended time frames 
(times for research, reflection, and revision) and shorter 
time frames (a single sitting or a day or two) for a range 
of discipline-specific tasks, purposes, and audiences. 
 
 
 
5.8.5.5 Include multimedia components (e.g., graphics, 
sounds) and visual displays in presentations when 
appropriate to enhance the development of main ideas or 
themes. 
 
5.10.2.2 Demonstrate command of the conventions of 
standard English capitalization, punctuation, and spelling 
when writing. 
e. spell grade-appropriate words correctly, 
consulting references as needed. 
 
National Standard(s): 
National Science Education Standards 
Grades K-4: 
C. Life Science 
1. Characteristics of Organisms 
3. Organisms and Their Environments 
F. Science in Personal and Social Perspectives 
4. Changes in Environments 
 
Grades 5-8: 
C. Life Science 
3. Regulation and Behavior 
4. Populations and Ecosystems 
 
NCTE/IRA Stands for the English Language Arts: 
6. Students apply knowledge of language structure, language 
conventions (e.g., spelling and punctuation), media 
techniques, figurative language, and genre to create, 
critique, and discuss print and non-print texts. 
 
12. Students use spoken, written, and visual language to 
accomplish their own purposes (e.g., for learning, 
enjoyment, persuasion, and the exchange of information). 
 
Environmental Literacy Benchmark(s): 
In social and natural systems that consist of many parts, the 
parts usually influence one another. 
 
Social and natural systems may not function as well if parts 
are missing, damaged, mismatched or misconnected. 
 
 
 
67    Capturing Creativity: A Digital Photo Journal Environmental Education 
DIGITAL PHOTO JOURNALING: A USFWS EE CURRICULUM 161 
 
Understanding(s): 
Students will understand that: 
 Adaptations help animals and plants 
survive their environment. 
Vocabulary: 
 Binoculars 
 Field Guide 
 Natural Resources 
 Species 
 Habitat 
 Waterfowl 
Student outcomes: 
Students will be able to: 
 Define the word habitat.  
 Describe three characteristics of habitat used by waterfowl. 
 Identify two species of waterfowl through direct observation and use of a field guide. 
 
Stage 2: Performance & Assessment Evidence 
Performance Task(s): 
 Students will explore the concept of 
habitat through a field investigation 
about waterfowl.  
 
Assessment/Other Evidence: 
 Informal questioning/discussion 
 Photo Journal 
o Written Reflection 
o Photographs 
 Student Checklist 
 
Stage 3: Learning Plan 
Materials: 
 Digital Cameras 
 Photo Journal 
 Writing Utensils 
 Binoculars 
 Waterfowl Field Guides  
 
Optional Materials: 
 Camera Cords 
 Computer 
 Projector 
 Printer 
 
 
Learning Activities: 
Engage: (introduction) 
1. Ask students to think of his/her favorite animal. As a class, create a list of things 
that animals need to survive. Record these needs for a variety of organisms. 
 
2. After creating a list, as a class, try to put examples into categories.   
Ask students: which of these are similar? How can we group these needs? 
 
3. Upon completion of creating categories, there should be 4 groups that represent: 
food, water, space, and cover/shelter. 
 
4. As a class, create a definition of habitat using examples and characteristics 
described earlier. 
 
5. Example Definition of Habitat: 
A habitat is the arrangement of food, water, shelter or cover, and space suitable 
to animals’ needs (Council for Environmental Education, p. 516). 
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6. Read Leopold Quote: 
“Finally, after a few pro-forma circlings of our marsh, [the geese] set wing and 
glide silently to the pond, black landing-gear lowered and rumps white against the 
far hill.  Once touching water, our newly arrived guests set up a honking and 
splashing that shakes the last thought of winter out of the brittle cattails.  Our 
geese are home again!” (Leopold, 1966, pp. 20-21). 
 
7. Make connections between Leopold’s text and what students know about habitats. 
Ask students where do birds in our area call home? What is their habitat? Do all 
birds need the same habitat? (Make comparisons between song birds vs. 
waterfowl vs. raptors.)   
 
Explore:  (field exploration) 
1. Before starting the field exploration, students should record one wonder question 
he/she has about waterfowl habitats in his/her journal.  
Examples: I wonder if all ducks have the same habitat? I wonder why ducks don’t 
stay here all year? I wonder if people change duck habitat?  
 
2. Introduce students to field equipment: 
Digital Cameras, Binoculars, Field Guides 
Explore equipment functions and review rules for proper equipment management. 
 
3. Working in groups of 2-3, encourage students to explore waterfowl and their 
habitat in your area. Students should consider the following when observing: 
o Encourage students to think back to the four characteristics that make up a 
habitat: food, water, shelter/cover, space. 
o Are students able to identify adaptations (physical or behavioral) that help this 
animal survive its environment or habitat? 
o What other members of the community are students able to observe? What 
role do these plants/animals serve in the community?  
 
Explain: (field exploration) 
1. First, ask students to observe the habitat waterfowl are using.  
2. Observations about HABITAT should include: 
o Where/what/how bird is eating 
o Where is the bird swimming, sleeping, or nesting 
o What natural resources are they using 
o Is there sign or evidence of how people have changed the land? (for example: 
building nest boxes, cut trees, burned, closed or protected areas, etc.) 
 
3. Next ask students to observe 2 species of waterfowl, and identify adaptations that 
allow these birds to survive their environment or habitat. 
 
4. Observations about species and adaptations should include: 
o Colors, sizes, and shapes of birds 
o Sounds birds are making 
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o Actions birds are doing (swimming, flying, sleeping) 
o Number of individuals of species observed. (record number) 
 
5. Lastly, ask students to identify other members of the community that are included 
in the waterfowl habitat. 
 
6. While in the field, students should take photographs of waterfowl species, or 
community members, or adaptation in the habitat he/she observed.  
 
7. Students can create a list of characteristics or write a sentence to reflect.  
 
Extend: (journaling – indoor reflection) 
1. Inside, continuing to work in small groups, ask students to identify the species 
they observed, using field guides. Record the names of identified species in 
student journals. 
 
2. Making connections. Finally, ask student to reflect on what knowledge about 
waterfowl habitats, adaptations, and community members was gained in the field.  
Ask students: what were you able to learn about where these waterfowl call 
home? 
 
3. Ask students to consider: 
o How would the community change if one piece of the habitat were missing? 
Possible Answers: community member would not exist, no food or shelter for 
all community members, etc.  
 
o How do the adaptations of this waterfowl species help it survive in its habitat? 
Possible Answers: provide it camouflage to blend in to plants; large bill for 
eating plants in the water, bright colors to attract a mate, etc.  
 
4. Students can create a list of answers or write reflections in sentence format. 
 
Evaluate: (partner share) 
1. When students have identified their species and completed their final reflections, 
ask students to share their observation, species names, and a photograph of 
waterfowl using its habitat with a partner. 
 
2. Ask for volunteers to share their paragraph and photograph with the class. 
 
3. As a class, reference several student examples and have students generate 
connections between the species. 
 
4. Upon completion of the lesson, ask students to fill out the checklist.  Allow time 
for students to make adjustments to their journal entries as needed. 
 
 
Created By: Kara Zwickey M.Ed.-EE University of Minnesota Duluth  70 
DIGITAL PHOTO JOURNALING: A USFWS EE CURRICULUM 164 
 
Extensions 
1. Create a map of the local area, identifying which waterfowl species are found and 
in what type of habitat. 
2. Conduct a field investigation, comparing and contrasting species composition of 
two distinct habitats, such as a pond, river, and lake.  
3. Visit a local National Wildlife Refuge and speak with a wildlife biologists about 
management techniques used to manage waterfowl populations. Observe, 
photograph, and record data about waterfowl. 
4. Plot species population change over time.  Ask a local National Wildlife Refuge 
for data from yearly waterfowl population surveys. Check out archived data from 
Upper Mississippi River NW&FR waterfowl surveys, dating back to 1996: 
http://www.fws.gov/midwest/uppermississippiriver/pastwaterfowl.html. 
5. Enter the Federal Jr. Duck Stamp contest. For more information visit: 
http://www.fws.gov/juniorduck/  
References 
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Student Checklist 
 
 
Name:        Date:______________________ 
 
Lesson 11: BIRD WATCH    Photo Journal Page(s):__________ 
 
My journal entry includes: 
___ one wonder question I have about waterfowl habitats 
___ a list of waterfowl species or community members I observed in the field 
___ a list of 4 characteristics describing waterfowl habitat 
 
___ a reflection sentence or list making connections between: habitat, adaptations, 
and community. 
 
 
___ My journal entry includes one photograph of a waterfowl species using its home. 
 
___ My words are spelled correctly. 
 
___ I have used capital letters and punctuation correctly. 
 
___ I have read my journal entry aloud to a partner and shared my photograph. 
 
 
Educator’s Comments: 
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Lesson 12:  Earth Ethic                                    Discipline Focus: Science/Language Arts  
Grade Level:   4
th
 and 5
th
                                                    Length of Lesson: 90 minutes                                               
 
Synopsis: 
This lesson invites students to explore what it means to be environmentally ethical.  
Using knowledge gained from past curricular lessons, students will demonstrate 
understandings of how human actions influence fish, wildlife, plants, and their habitats.  
Mirroring the writings of conservationist Aldo Leopold, student will develop a personal 
Earth Ethic. 
 
Overarching Question: 
How do our actions influence fish, wildlife, plants, and their habitats? 
Stage 1:  Desired Results 
Content Standard(s): 
MN Academic Standard(s): 
Science 
4.1.2.1.1 Describe the positive and negative 
impacts that the designed world has on the natural 
world as more and more engineered products and 
services are created and used. 
 
5.3.4.1.2 Compare the impact of individual 
decisions on natural systems.  For example: 
Choosing paper or plastic bags impacts landfills 
as well as ocean life cycles. 
5.4.4.1.1 Give examples of beneficial and harmful 
human interaction with natural systems.  For 
example: Recreation, pollution, wildlife 
management. 
 
English Language Arts 
4.8.5.5 Add Audio recordings and visual displays 
to presentation when appropriate to enhance the 
development of main ideas or themes 
 
4.10.1.1 Demonstrate command of the 
conventions of standard English grammar and 
usage when writing or speaking. 
f. produce complete sentences, 
recognizing and correcting 
inappropriate fragments and run-ons. 
 
4.10.2.2 Demonstrate command of the 
conventions of standard English capitalization, 
punctuation, and spelling when writing. 
 a. Use correct capitalization. 
 d. spell grade-appropriate words 
correctly, consulting references as needed.  
 
4.10.3.3 Use knowledge of language and its 
conventions when writing, speaking, reading, or 
listening. 
 a. Choose words and phrases for effect 
 
 
 
 
4.10.5.5 Demonstrate understanding of figurative language, word 
relationships, and nuances in word meanings to develop word 
consciousness. 
a. explain the meaning of simple similes and metaphors in context 
 
5.8.5.5 Include multimedia components (e.g. graphics, sound) and 
visual displays in presentation when appropriate to enhance the 
development of main ideas of themes 
 
5.10.2.2 Demonstrate command of the conventions of standard 
English capitalization, punctuation, and spelling when writing. 
 e. spell grade-appropriate words correctly, consulting 
references as needed 
 
5.10.3.3 Use knowledge of language and its conventions when 
writing, speaking, reading, or listening. 
 a. choose words and phrases to convey ideas precisely. 
 
5.10.5.5 Demonstrate understanding of figurative language, word 
relationships, and nuances in word meanings to develop word 
consciousness. 
 a. interpret figurative language, including similes and 
metaphors, in context. 
National Standard(s): 
National Science Education Standards 
Grades K-4: 
E. Science and Technology 
2. Understanding About Science 
F. Science in Personal and Social Perspectives. 
4. Changes in Environments 
Grades 5-8: 
E. Science and Technology 
2. Understanding about Science and 
Technology 
G. History and Nature of Science 
1. Science as a Human Endeavor 
3. History of Science 
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Content Standards: 
NCTE/IRA Stands for the English Language Arts: 
5. Students employ a wide range of strategies as they 
write and use different writing process elements 
appropriately to communicate with different audiences 
for a variety of purposes. 
 
6. Students apply knowledge of language structure, 
language conventions (e.g., spelling and punctuation), 
media techniques, figurative language, and genre to 
create, critique, and discuss print and non-print texts. 
 
12.Students use spoken, written, and visual language to 
accomplish their own purposes (e.g., for learning, 
enjoyment, persuasion, and the exchange of information). 
 
Environmental Literacy Benchmark(s): 
In social and natural systems that consist of many parts, the 
parts usually influence one another. 
 
Social and natural systems may not function as well if parts 
are missing, damaged, mismatched or misconnected. 
Understanding(s): 
Students will understand that: 
 Natural resources have value. 
Vocabulary: 
 Community  
 Environment 
 Environmental Ethics 
 Ethic 
 Value 
Student outcomes: 
Students will be able to: 
 Distinguish actions that are harmful and beneficial to the environment 
 Define the term ethic 
 Examine personal relationship with the natural environment 
 Develop a personal earth ethic 
Stage 2: Performance & Assessment Evidence 
Performance Task(s): 
 Students will explore what is 
meant by the term ethic.  They 
will distinguish between actions 
that are harmful and beneficial to 
the environment.   
 After spending time in nature, 
students will reflect on how they 
view themselves as a community 
and will write and photograph 
about their relationship with the 
earth, in a personal Earth Ethic. 
Assessment/Other Evidence: 
 Informal questioning/discussion 
 Photo Journal 
o Written reflection 
o Photographs 
 Student Checklist 
Stage 3: Learning Plan 
Materials: 
 Digital Cameras 
 Student Photo Journal 
 Writing Utensils 
 
Optional Materials: 
 Camera Cords 
 Computer 
 Projector 
 Printer 
Learning Activities: 
Engage: (introduction) 
1. Introduce lesson by reading Leopold quote below:  
“When we see land as a community to which we belong, we may begin to use it 
with love and respect” (Leopold, 1966, p. xviii-xix). 
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2. Introduce students to field equipment: 
Digital Camera 
3. Explore equipment functions and review rules for proper equipment management. 
Using observations and photography techniques explored throughout the 
curriculum, ask students to take a photograph that represents his/her relationship 
with the natural environment. 
 
Explore: (journaling – outdoor reflection) 
1. After students have completed taking photographs, ask students to find one of 
their favorite quiet spots in nature to complete journaling activity. 
2. In journals, students should create a simile (using the word “like” or “as”) to 
make a comparison between their photograph and their relationship with the 
natural world. 
3. While writing, students should consider: How does your photograph represent 
your relationship with the natural world? 
4. Example simile: My relationship with nature is like the changing seasons. My 
experiences are always changing like the colors of fall leaves, but I know I will 
always come back to what I love, like the new spring leaves reaching toward the 
sun. 
5. Next, ask students to reflect further, by exploring the questions: What is my 
personal relationship with the natural world? How am I a part of this 
community? What aspects of this habitat do I use, and how? 
 
Explain: (indoor reflection) 
1. Introduce the concept of ethics. 
- Show a series of pictures, or read a series of phrases that demonstrate examples of 
everyday occurrences. Ask students to identify if the action is harmful or beneficial 
to the natural environment.   
-Examples include: (NOTE: try to focus these examples at environmental ethics – 
consider things students have control over) 
 - Picking up litter. 
 - Using a reusable shopping bag. 
 - Turning lights off when you have left the room. 
 - Turning the water off while you brush your teeth. 
 - Plant native seedlings. 
- Use binoculars to get closer to wildlife instead of moving closer. 
- Leave animal homes alone. 
- Stay on trail. 
- Put things back after moving them. 
- Quiet voices and feet outside.  
 
2. As pictures are being shown or phrases being read, ask students to consider the 
situation and determine if it’s right or wrong or good or bad for the environment. 
3. Have students share what they think.  As the discussion forms, remember to 
challenge students’ thoughts and perspectives on the issues.  Ask students to 
consider the situation from more than one perspective, as ethics depend on who is 
doing or determining what the value is. 
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4. Next, brainstorm as a class what the word ethic or ethics means.  Ask students to 
think back to their photographs and written reflections from the field, as well as 
from the recent activity.   
5. Generate a definition of the word ethics as a class and record it in students’ 
journals. 
 
6. Next, compare the class definition to the definition below: 
Ethics are a set of standards of behavior that tell us how human beings ought to 
act in the many situations. Ethics define what is right and what is wrong.  Ethics 
apply to every decision we make, every action we take, and every belief we hold. 
7. Ask students to identify similarities and differences between the two definitions 
of ethics. 
 
Extend: (journaling – indoor reflection) 
1. Reflection on the new knowledge students’ have about ethics, and ask each 
student to answer 1-3 of the following questions in his/her journal, or read 
questions aloud to the class in preparation for steps 2-5. 
o Should people change nature? Why/why not? 
o Should there be limits on what people choose to do with nature? Why/why not? 
o Are people part of the natural world? Why/why not? 
o Are people able to live without plants and animals? Why/why not? 
o Are we obligated to protect nature? Why/why not? 
o Do plants and animals have rights of their own? Why/why not? 
o Should people think about future generations when using natural resources? 
Why/why not? 
o Does the natural world have value apart from natural resource use? Why/why 
not? 
 
2. Next, ask each student to individually create their own Earth Ethic, or view of 
how they should live and act with the earth. 
3. This draft Earth Ethic may consider daily actions that are beneficial or harmful to 
the environment, or feelings that they student has when he/she is in the natural 
environment. 
 
4. Ultimately, the Earth Ethic should reflect the student’s values on living day-to-
day with the natural environment. 
5. The format of the Earth Ethic may include: 
o a list of 10 words  
o Three to five sentences, forming a paragraph 
o a poem (see earlier lessons for formats). 
 
6. After completing a draft Earth Ethic, ask students to reflect: 
How do we learn what is right and wrong? Where do we learn what to value? 
Where do our ethics come from? 
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Possible answers: role models, parents, grandparents, siblings, teachers, 
naturalists, etc. 
 
7. Introduce conservationist, Aldo Leopold, as one individual who has helped us 
understand environmental ethics. 
 
8. Read aloud an example of an earth ethic create by Aldo Leopold: 
“The land ethic simply enlarges the boundaries of the community to include 
soils, waters, plants, and animals, or collectively: the land.... A land ethic of 
course cannot prevent the alteration, management, and use of these "resources", 
but it does affirm their right to continued existence, and, at least in spots, their 
continued existence in a natural state” (Leopold, 1966, pp. 239-240).  
 
Evaluate: (partner share- indoors) 
1. Review understanding of the term ethic.  Ask students to share their draft Earth 
Ethic with a partner and their photograph that represents their relationship with 
the natural world. 
 
2. Ask for volunteers to share their Earth Ethic and photographs with the class. 
 
3. Draft Earth Ethics will be put into the students’ final photo journal (see Lesson 
13: Creative Celebrations) as part of a summative portfolio. 
 
4. Upon completion of the lesson, ask students to fill out the checklist.  Allow time 
for students to make adjustments to journal entries as needed. 
 
 
Extensions 
 
1. Use digital photography to document ethical decisions students make in their 
everyday lives. Use photographs to create a collage.  
2. Explore a common object students use in their everyday lives like a computer, 
television, etc. Map the journey this object takes from invention to garbage, and 
explore how it affects wildlife. Relate this process back to Earth Ethics created in 
class. 
3. Explore an environmental issue affecting your local area.  Explore how ethics 
play a role in decision making. 
4. Role-play stakeholders in a historic environmental issue.  Create statements for 
stakeholders based on ethics. 
5. Visit a local National Wildlife Refuge to learn about Leave Not Trace (LNT) 
practices. Conduct an experiment to see if they see and hear more when they 
practice LNT. 
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Resources 
Center for Outdoor Ethics. (2008). Leave No Trace. Retrieved from 
http://www.lnt.org/aboutUs/index.php  
 
Cheng, J.C., & Monroe, M.C. (2010). Connection to nature: Children’s affective attitude 
toward nature. Environment and Behavior, 1-19. doi: 
10.1177/0013916510385082 
Council for Environmental Education. (2007). Enviro-Ethics. Project WILD: K-12 
Curriculum & Activity Guide (pp. 443-445). Houston, TX: Council for 
Environmental Education.  
 
Council for Environmental Education. (2007). Ethi-Thinking. Project WILD: K-12 
Curriculum & Activity Guide (pp. 303-304). Houston, TX: Council for 
Environmental Education.  
 
Leopold, A. (1949). A sand county almanac: With essays on conservation from round 
river and sketches here and there. New York, NY: Oxford University Press, Inc. 
 
The Goldman Environmental Prize. (2005). Introduction to environmental ethics and the 
eco-ethical mountain. Environmental Ethics Educator Guide (pp. 11-21). 
Retrieved from 
http://www.ecb.org/guides/pdf/global_focus/Environmental_Ethics_Educator_Gu
ide.pdf.  
 
Velasquez, M., Moberg, D., Meyer, M., Shanks, T., McLean, M., DeCrosse, D., Andre, 
C., and Hanson, K. (2009). The Framework for Thinking Ethically.  Santa Clara 
University. Retrieved from 
http://www.scu.edu/ethics/practicing/decision/framework.html 
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Student Checklist 
 
 
Name:       Date:______________________ 
 
Lesson 12: EARTH ETHIC    Photo Journal Page(s):__________ 
 
My journal entry includes:  
___ feelings (likes, dislikes, wants, thoughts, etc.) I have about my relationship 
with the natural world. 
 ___ 1 simile describing my relationship with the natural world. 
 
My journal entry includes my draft Earth Ethic, written as: 
 ___ I choose to write a paragraph. 
 ___ I choose to write a poem. 
 ___ I choose to create a list. 
 
___ My journal entry includes one photograph that reflects my personal relationship with 
the natural world. 
 
___ My words are spelled correctly. 
 
___ I have used capital letters and punctuation correctly. 
 
___ I have read my journal entry aloud to a partner and shared my photograph. 
 
Educator’s Comments: 
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Lesson 13: Creative Celebrations                                 Discipline Focus: Language Arts  
Grade Level:   4
th
 and 5
th
                                                   Length of Lesson:   90 minutes 
    
Synopsis: 
This lesson will serve as a time to finalize student digital photo journals.  Students will 
have an opportunity to celebrate their work, as they share their discoveries with an 
audience. 
 
Overarching Question: 
How do our actions influence fish, wildlife, plants, and their habitats? 
Stage 1:  Desired Results 
Content Standard(s): 
MN Academic Standard(s): 
English Language Arts 
4.8.5.5 Add audio recordings and visual displays to 
presentation when appropriate to enhance the 
development of main ideas or themes 
 
4.8.8.8 Create an individual or shared multimedia work 
for a specific purpose 
b. publish the work and share it with an 
audience 
 
5.8.5.5 Add audio recordings and visual displays to 
presentation when appropriate to enhance the 
development of main ideas or themes 
5.8.8.8 Create and individual or shared multimedia 
work for a specific purpose 
b. publish the work and share it with an 
audience  
 
National Standard(s): 
NCTE/IRA Stands for the English Language Arts: 
12.Students use spoken, written, and visual language to 
accomplish their own purposes (e.g., for learning, 
enjoyment, persuasion, and the exchange of information). 
 
Environmental Literacy Benchmark(s): 
In social and natural systems that consist of many parts, 
the parts usually influence one another. 
Understanding(s): 
Students will understand that: 
 Observation can lead to greater 
awareness of the environment. 
Vocabulary: 
 Portfolio 
 
Student outcomes: 
Students will be able to: 
 Assemble photographs to support knowledge gained throughout the curriculum   
 Construct a response to the overarching question (see above) by making 
connections to past vocabulary and concepts 
 Produce and assemble a digital photo journal, or student portfolio, comprised of 
digital photographs and written reflections from past lessons 
 Share and celebrate their digital photo journal with an audience 
Stage 2: Performance & Assessment Evidence 
Performance Task(s): 
 Students will review past 
photographs and reflection 
pieces developed throughout the 
curriculum to construct a 
summative portfolio in the form 
of a digital photo journal. 
 Students will celebrate his/her 
portfolio or digital photo journal 
with an audience.  
Assessment/Other Evidence: 
 Photo Journal 
o Written Reflection 
o Photographs 
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Stage 3: Learning Plan 
Materials: 
 Student Photo Journal 
 Digital Cameras 
 Writing Utensils (pens, pencils, colored 
pencils, markers, etc.) 
 Student Photographs and Written 
Reflections from Past Lessons 
 
Optional Materials: 
 Camera Cords 
 Computer 
 Projector 
 Printer 
 
 
Summative Assessment of Student Learning:  
Creative Celebrations is the final learning activity for assembling individual student 
digital photo journals. Portfolio assessment will be used to assess development of 
students’ essential understandings and outcomes identified throughout the curriculum.  
 
Learning Activities 
1. Congratulate students on completing the curriculum! Now it’s time to celebrate 
your classroom’s achievements! 
 
2. Allow time for students to review previous photographs and journal entries, and 
to reflect on the knowledge he/she has gained through this journey.  
 
3. Instruct students to select five photographs from this curriculum to “tell their 
story” and make a piece of work they are proud to share! 
 
4. These photographs will be added to the digital photo journals students have been 
constructing throughout the curriculum. 
 
5. Finally, ask students to make connections between the five photographs chosen 
and the larger concepts of the curriculum. Encourage students to use vocabulary 
explored in past lessons.  
 
6. Ask students to reflect on the following questions:  
How have I observed plants and wildlife surviving their environment? 
How have I observed value in the natural world? 
How do my actions influence fish, wildlife, plants, and their habitats? 
 
7. Allow time for students to compose a final cover page, type or re-write his/her 
reflection (see step 6 above), or add additional artwork to his/her digital photo 
journal.  
 
8. Lastly, students should include the final draft of his/her Earth Ethic (see Lesson 
12). 
 
9. Celebrate student photo journals by sharing with an audience! 
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10. Consider the follow methods to celebrate completion of student photo journals: 
o Publish photographs and written reflections on a class website 
o Hold a classroom “open-house” and invite parents for a photo journal viewing 
o Put photo journals on display at a local library 
o Enlarge one photograph and type written reflection from favorite entry to 
display 
o Share photographs and read reflections aloud to a younger class 
o How else can you celebrate the achievements of your students? 
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Student Checklist 
 
 
Name:       Date:______________________ 
 
Lesson 13:  CREATIVE CELEBRATIONS  Photo Journal Page(s):__________ 
 
 
___ I have written a response to the question: How do my actions influence fish, wildlife, 
plants, and their habitats? 
 
___ My journal entry includes 5 photographs that tell my story. 
 
___ I used topics and vocabulary explored in earlier lessons in my final reflection. 
  
___ My words are spelled correctly. 
 
___ I have used capital letters and punctuation correctly. 
 
___ I have read my journal entry aloud to a partner and shared my photograph. 
 
Educator’s Comments: 
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CURRICULAR FRAMEWORK 
 
The curricular framework for Capturing Creativity: A Digital Photo Journal Curriculum 
consists of three areas of concentration: 1. conceptual, 2. affective, and 3. skills.  This 
curriculum framework is based on current research and best practices in environmental 
education curricular development. Please refer to “Curriculum Scope and Sequence,” 
which identifies how lessons correspond to frameworks below. 
 
CONCEPTUAL FRAMEWORK: 
Each concept statement within a topic area is directly addressed by the lessons listed for 
that topic.  Lessons under additional topics may also support concept statements directly 
or indirectly. 
 
SCIENCE AND SOCIETY 
1. Observation and inquiry are essential aspects of the scientific process.   
A. Observation can lead to greater awareness of the environment. 
Lesson 2: Natural Distractions 
Lesson 3: Wondrous Wind 
Lesson 13: Creative Celebrations 
 B. Scientific inquiry can lead to greater understanding of the environment. 
Lesson 8: Curious Outsides and Surprising Insides: The Life of Galls 
 
2. Natural resources exist within social constructs.  
A. Natural resources are managed by individuals and communities of 
people. 
  Lesson 10: Life Anew: Lessons from a Fire 
 B. Natural resources have value. 
  Lesson 1: What is Art? 
  Lesson 9: Naturally Inspired Inventions 
  Lesson 12: Earth Ethic 
 
ECOLOGICAL KNOWLEDGE 
3. Plants and animals have unique physical characteristics. 
A. Plants and animals can be classified according to physical 
characteristics. 
  Lesson 4: Animal Detectives 
  Lesson 11: Bird Watch 
 B. Adaptations help animals and plants survive their environment. 
Lesson 5: Seasonal Survival  
 
4. The sun’s energy is central to all Earth systems. 
A. All living things go through a series of orderly changes in life cycles 
powered by the sun’s energy. 
  Lesson 7: Ready, Set, Grow!  
B. The sun’s energy drives and determines Earth processes. 
  Lesson 6: Chasing Clouds 
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AFFECTIVE FRAMEWORK: 
The affective categories listed below are addressed directly or indirectly by the activities 
in the curriculum. The development of the following affective categories was guided by 
the environmental education curriculum framework developed by Engleson and Yockers 
(1994), the Taxonomy of Education Objectives: Affective Domain (Krathwohl, Bloom, & 
Masia, 1964), and Winther’s (1991) value classification. 
 
 Awareness (recognition, cognizance) of fish, wildlife, plants, and their habitats.  
 
 Sensitivity (aesthetic appreciation) toward fish, wildlife, plants, and their habitats. 
 
 Attitudes (beliefs, likes, dislikes) toward fish, wildlife, plants, and their habitats.  
 
 Aesthetic and ecological values (preference of worth or importance) toward fish, 
wildlife, plants, and their habitats. 
 
 Ethics (moral code of right or wrong) toward fish, wildlife, plants, and their 
habitats, influenced by awareness, sensitivity, attitudes, and values.  
 
* * * * * 
 
Resources: 
Engleson, D.C., & Yockers, D. H. (1994). A guide to curriculum planning in 
environmental education. Madison, WI: Wisconsin Department of Public 
Instruction. 
 
Krathwohl, D.R., Bloom, B.S., & Masia, B.B. (1964). Taxonomy of educational 
objectives: Handbook II: The affective domain. New York, NY: David McKay 
Co., Inc. 
 
Winther, A.A. (1991). Investigating and evaluating environmental issues and actions: An 
instructional model for environmental education. In H. Hungerford, W. Bluhm, T. 
Volk, & J. Ramsey (Eds.), Essential readings in environmental education (3
rd
 ed., 
pp. 173-189). Champaign, IL: Stipes Publishing. 
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SKILLS FRAMEWORK: 
Below is a list of thinking and processing skills developed to reach knowledge and 
understanding toward fish, wildlife, plants, and their habitats.  The development of this 
skills framework was guided by the North American Association for Environmental 
Education’s (NAAEE) (2004) Guidelines for Excellence in Environmental Education,  
Engleson and Yockers’ (1994) environmental education curricular framework, Bloom’s 
Taxonomy of Education Objectives: Cognitive Domain (1956) and skills identified by the 
American Association for the Advancement of Science (1993).  The skills identified below 
are addressed by the activities in the curriculum.   
 
 
 Collecting Information: Collecting information includes using all senses 
to develop a perceptual awareness of the natural and build environment 
through: collecting, listening, measuring, observing, reading, and 
recording. 
 
 Organizing Information: Organizing information includes the ability to 
comprehend and grasp the meaning of the information collected through: 
arranging, classifying, describing, discussing, explaining, expressing, 
identifying, matching, recognizing, selecting, sequencing, and sorting. 
 
 Analyzing Information: Analyzing information includes breaking down 
material into its parts through: analyzing, categorizing, comparing, 
contrasting, defining, differentiating, distinguishing, examining, 
experimenting, identifying, listing, and questioning. 
 
 Applying Information: Applying information includes using learned 
information in new and concrete situations through: applying, choosing, 
composing, demonstrating, illustrating, operating, using, and writing. 
 
 Interpreting Information: Interpreting information includes putting parts 
together to form new understandings, through creative behaviors 
including: arranging, assembling, constructing, creating, designing, 
developing, producing, and proposing. 
 
 Evaluating Understandings: Evaluating understandings is comprised of 
summative and formative assessment strategies employed throughout the 
curriculum.  Through writing, collecting images, describing, and 
reporting, learners are able to argue, defend, support or express value of 
understanding. 
 
 
 
* * * * * 
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Resources: 
American Association for the Advancement of Science (AAAS). (1993). Benchmarks for 
science literacy: Project 2061. New York, NY: Oxford University Press, Inc.. 
 
Bloom, B.S. (1956). Taxonomy of educational objectives: Handbook I: Cognitive 
domain. New York, NY: David McKay Co., Inc. 
 
Engleson, D.C., & Yockers, D. H. (1994). A guide to curriculum planning in 
environmental education. Madison, WI: Wisconsin Department of Public 
Instruction. 
 
North American Association for Environmental Education (NAAEE). (2004). Excellence 
in environmental education: Guidelines for learning (Pre K-12). Washington, 
D.C.: NAAEE Publications. 
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ACADEMIC STANDARDS MATRIX: GRADE 4 
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ACADEMIC STANDARDS MATRIX: GRADE 5 
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GLOSSARY 
 
Adaptation: an alteration or adjustment in structure or habits by which a species or 
individual improves its condition in relationship to its environment 
 
Anemometer: an instrument designed to measure wind speed 
 
Animal community: animals of various species living within a certain habitat, each 
occupying a specific position in this particular environment; directly parallel and related 
to plant communities 
 
Behavior: the actions and reactions of humans or animal in response to stimuli 
 
Binoculars: an optical instrument composed of two telescopes and a focusing device to 
increase magnifying ability 
 
Cirrus: a high cloud composed of ice crystals in the form of thin, white, feather like or 
wispy clouds in patches, filaments, or narrow bands 
 
Cloud: a light filmy, puffy, or billowy mass seeming to float in the air, comprised of a 
mass of particles of condensed vapor 
 
Community: a group of plants and animals living and interacting with one another in a 
specific region under relatively similar environmental conditions 
 
Composition Technique: the act of process of arranging into specific proportion or 
relation and especially into artistic form 
 
Cumulonimbus: an exceptionally dense and vertically developed cloud, often with a top 
in the shape of an anvil, frequently accompanied by heavy showers, lightning, thunder, 
and sometimes hail (known as a thunderstorm cloud) 
 
Digital Camera: a camera that records images as digital data instead of on film 
 
Digital Photo Journal: a journal that represents participants’ experiences through digital 
photography and written reflection of photographs 
  
Distract: to draw or direct (as one's attention) to a different object or in different 
directions at the same time. 
 
Ecosystem: a natural unit that includes living and nonliving parts interacting to produce a 
stable system in which the exchange or materials between the living and nonliving parts 
follows closed paths 
 
Environment: the circumstances and conditions surrounding an organism that influences 
its existence, including physical, biological, and all other factors 
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Environmental Ethics: Environmental ethics studies the way that people make decisions 
about what is ethical—or what is right and good—in relation to the natural world. 
 
Ethics: a personal or social moral code comprised of values and principles used to guide 
actions and behaviors 
 
Evidence: test results and/or observations that may either help support or help refute a 
scientific idea 
 
Field Guide: an illustrated manual for identify natural objects, flora or fauna in nature 
 
Fog: a cloud with its base at the earth’s surface, often reducing visibility to less than 1 
km 
 
Forest: a complex community of plants and animals in which trees are the most 
conspicuous members 
 
Function: the action for which a person or thing is specially fitted or used or for  
 
Gall: a swelling or an excrescence of plant tissue, often on leaves, due to fungal infection 
or an insect parasite 
 
Habitat: the arrangement of food, water, shelter or cover, and space suitable to animals’ 
needs 
 
Invention: the creations of a new device, process, or product and inspired by 
imagination. 
 
Journal: tools used to record subjective account from recorder’s perspective 
 
Life Cycle: the continuous sequence of changes undergone by an organism from one 
primary form to the development of the same form again 
 
Management: in general terms related to wildlife, the intentional manipulation or non-
manipulation of habitat or the organisms within the habitat 
 
Natural Resources: a portion of an environment that people have placed or assigned 
value or see as being available for use 
 
Nimbostratus: a dark, gray cloud characterized by more or less continuously falling 
precipitation, but not accompanied by lightning, thunder, or hail 
 
Observation: to note, record, or attend to a result, occurrence, or phenomenon, made 
directly (by seeing, feeling, hearing, tasting, or smelling) or indirectly using tools 
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Phenology: a branch of science dealing with the relations between climate and change of 
seasons and periodic biological phenomena such as cycles of plant and animal life  
 
Poem: language where rhythm is an essential part of the communicative act, where 
words are used in a way similar to music to create an effect on the reader or listener 
 
Portfolio:  a selection of a student's work compiled over a period of time and used for 
assessing performance or progress 
 
Prairie: a grassland habitat, characterized by precipitation from 12 to 40 inches, high 
evaporation rates and periodic fires 
 
Prediction: a proposed explanation for a fairly narrow set of phenomena, usually based 
on prior experience, scientific background knowledge, preliminary observations, and 
logic (i.e., what we would logically expect to observe if a particular idea were true or 
false) 
 
Prescribed Burning: the planned application of fire to natural fuels with the intent to 
confine the burning to a predetermined area 
 
Qualitative Observation: observations of which the focus is words generated from the 
senses 
 
Quantitative Observation: observations of which the focus is numbers 
 
Reflection: a thought, idea, or opinion formed or a remark made as a result of an 
experience 
 
Rhyme Pattern: when words at the end of lines of poetry have the same sound so that 
they work together to produce an effect, the poem has a rhyme 
 
Rhythm Pattern: an ordered recurrent alternation of strong and weak elements in the 
flow of sound and silence in speech 
 
Season: a period of time, usually when something specific occurs, (e.g., season 
characterized by climatic conditions or time when hunting, fishing, or trapping is 
permitted for a particular species) 
 
Seeds: the ripened ovules of flowering plants containing an embryo and capable of 
germination to produce a new plant 
 
Simile: a comparison between two different things, designed to create an unusual, 
interesting, emotional or other effect often using words such as 'like' or 'as ... as' 
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Species: a population of individuals that are more or less alike and that are able to breed 
and produce fertile offspring under natural conditions; a category of biological 
classification immediately below the genus or subgenus 
 
Stratus: a low, gray cloud layer with a rather uniform base whose precipitation is most 
commonly drizzle 
 
Structure: something arranged in a definite patterns or organization 
Syllable: the number of parts a word can be divided into, based on a sound that can be 
said without interruption, and are usually a vowel which can have consonants before 
and/or after it 
 
Synonym: a word that means the same as another word, or more or less the same 
 
Value: that which makes something attractive or desirable, the object of appreciation 
 
Waterfowl: water birds, usually ducks or geese 
 
Weather: the state of the atmosphere in terms of such variables as temperature, 
cloudiness, precipitation, and radiation 
 
Wind: a natural movement of air of any velocity 
 
 
* * * * * 
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This glossary is designed to act as a reference for key vocabulary identified throughout 
curriculum.  This glossary is compiled from the following sources: 
 
Ching, C.C., Wang, X.C, & Kedem, Y. (2006a). Digital photo journals: A novel approach 
to addressing early childhood technology standards and recommendations. 
Learning and Instruction, 13, pp. 125-139. 
 
Council for Environmental Education. (2007). Project WILD: K-12 Curriculum & 
Activity Guide. Houston, TX: Council for Environmental Education.  
 
Merriam-Webster, Incorporated. (2012). Dictionary. Retrieved from 
http://www.merriam-webster.com/ 
 
Pheasants Forever Education Staff. (1995). The Leopold Education Project: Lessons in a 
Land Ethic (2
nd
 edition).  St. Paul, MN: Leopold Education Project. 
 
The Goldman Environmental Prize. (2005). Introduction to environmental ethics and the 
eco-ethical mountain. Environmental Ethics Educator Guide (pp. 11-21). 
Retrieved from http://www.ecb.org/guides/pdf/global_focus/Environmental_ 
Ethics_ Educator_Guide.pdf.  
 
University of California Museum of Paleontology. (2012). Glossary. Understanding 
Science: How Science Really Works. Retrieved from 
http://undsci.berkeley.edu/glossary/glossary.php 
 
Using English. (2012). Glossary of English Grammar Terms. Retrieved from 
http://www.usingenglish.com/glossary.html 
 
Western Regional Climate Center. (n.d.). Climate and Weather Terms Glossary. 
Retrieved from http://www.wrcc.dri.edu/ams/glossary.html 
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EVALUATION OF CURRICULUM MATERIALS 
 
Capturing Creativity: A Digital Photo Journal Curriculum reflects quality environmental 
education, contains developmentally appropriate material, is standards-based, and aligns 
with U.S. Fish and Wildlife Service agency directives.  This curriculum provides formal 
and non-formal educators materials that support Minnesota Academic Standards in 
science and language arts, National Science Educational Standards, National Standards 
for the English Language Arts, and the Minnesota Office of Environmental Assistance’s 
Environmental Literacy Scope and Sequence. 
 
CONTENT EXPERT REVIEW: 
 
All materials in the Capturing Creativity: A Digital Photo Journal Curriculum, 
including the curricular framework, were systematically evaluated and reviewed for 
educational soundness and content accuracy.  A general sense of students’ 
knowledge, awareness, attitudes, and connectedness to nature were evaluated by 
piloting instructors via formative and summative assessment options provided within 
the curriculum.  However, this was not included in the formal content expert review. 
 
The review committee consisted of six content experts with backgrounds in formal 
and non-formal education. The committee members had a range of content expertise, 
including instructional design and environmental education, technology education, 
science and inquiry education, licensed classroom teacher (4
th
 grade), U.S. Fish and 
Wildlife Service National Wildlife Refuge manager and educational outreach, and 
instructional systems specialist of the U.S. Fish and Wildlife Service. 
 
Results and suggestions of this review process were incorporated into revised 
instructional materials to improve the Capturing Creativity: A Digital Photo Journal 
Curriculum. 
 
PILOT TEST: 
 
Six of the thirteen lessons from the Capturing Creativity: A Digital Photo Journal 
Curriculum were piloted by a cooperating licensed educator in a fourth grade 
classroom at Prairie Wetlands Learning Center in Fergus Falls, MN.  This pilot test 
was conducted to ensure quality and developmental appropriateness of the 
instructional material.  
 
Comments and suggestions from the pilot test were incorporated into the editing 
process of the Capturing Creativity: A Digital Photo Journal Curriculum.  
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APPENDIX E 
 
 
CURRICULUM EVALUATION PROCESS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1. Formative Curriculum Evaluation Process. This figure illustrates the formative 
evaluation process used to improve educational soundness and content accuracy of the 
Capturing Creativity: A Digital Photo Journal Curriculum.  Six content experts 
participated in the evaluation of the curriculum.   
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APPENDIX F 
 
 
RECOMMENDATIONS 
Recommendations were provided by content experts during the curriculum 
evaluation, consisting of the content expert review and pilot test, for Capturing 
Creativity: A Digital Photo Journal Curriculum instructional materials. The following 
recommendations were incorporated into the revision process to improve educational 
soundness and content accuracy of the curriculum, reflected in Appendix D. 
Recommendations included:   
1. Build connections between lessons. Reinforce and review key concepts and 
vocabulary explored in prior lessons to build understanding of curricular 
framework throughout unit. 
2. Develop a standardized method to identify lesson number and title throughout the 
curriculum, thereby allowing quick reference between introduction materials, 
lessons, and appendices. 
3. Provide examples for learning activities within lessons to create ease of use for 
educators. 
4. Develop more comprehensive material lists to allow educators to prepare lessons 
appropriately. 
5. Increase glossary vocabulary to provide appropriate background information for 
educators and students.  
6. Increase learning activity time from 60 minutes to 90 minutes for each lesson. 
7. Revise summative assessment lesson questions to reflect goals of curriculum. 
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APPENDIX G 
 
 
STUDENT WORK SAMPLES 
 
 
Figure 2. Wondrous Wind Journal Entry. This figure illustrates a sample journal entry 
written by a student participant during the curriculum pilot test, which displays 
quantitative and qualitative observations from Lesson 3: Wondrous Wind.  
 
Figure 3. Wondrous Wind Photograph. This figure represents a photograph taken by a 
student participant during the curriculum pilot test.  This photograph symbolizes evidence 
of the wind, from Lesson 3: Wondrous Wind.  
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Figure 4. Chasing Clouds Journal Entry. This figure illustrates a sample journal entry 
written by a student participant during the curriculum pilot test, which displays 
observations paired with synonyms created during Lesson 6: Chasing Clouds.  
 
 
Figure 5. Chasing Clouds Photograph. This figure represents a photograph taken by a 
student participant during the curriculum pilot test.  This photograph symbolizes patterns 
in the sky, observed during Lesson 6: Chasing Clouds.  
